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Theories regaztiing the patbpptaysiology of migraine have 
been dominated since 193 B hy the work o£ Graham and Wblff 
S lArch. Netarol. Bsychigitxyt 2£# 737-63 (1938)). Ibey proposed 
that the canse of migraine headache was vasodilatation of 
extracranial vessels. This view was svcpported fay knowledge 
that ergot alkaloids and stunatriptani a faydrpphilic 5-HTi 
agonist which does not cross the blood-brain barrieri contract 

10 cephalic vascular smooth muscle and are effective in the 

treatment of migraine. (Humphrey, et al./ Ann. NY Acad. Sci., 
SSa, 587-600 (1990)}- Recent work by Hoskowitz has shown, 
however, that the occurrence of migraine headaches is 
independent of changes in vessel diameter (Cepbalalgiat 5- 

15 7, (1992)). 

Koskowitz has proposed that cxirrently unknown triggers 
for pain stimulate trigeminal ganglia which ixmervate 
vasculature within the cephalic tissue, giving rise to release 
of vasoactive neuropeptides from axons on the vasculattire. 

20 These released neurop^tides then activate a series of "^events, 
a conseguence of which is x>ain. This neurogenic inflanonation 
is blocked by sxsnatriptan and ergot alkaloids by mechanisms 
involving 5-HT receptors, believed to be clpsely related to 
the 5-BTiD subtype, located on the trigeminovascular fibers 

25 (lfeuroJoay« iKsuppl. 3), S16-S20 (1993)}. 

Serotonin (S-HT) exhibits diverse sdiysiological activity 
mediated by at least four receptor classes, the most 
heterogeneous of vdiich appears to be 5-HTi. h huxnan gene 
^ritiich expresses a fifth 5-BTi subtype, named 5-HTif^ itfas 

30 isolated by Zao and coworkers (Proc. Natl. Acad. Sci. USA, 2JL« 
408-412 (1993)). Ihis 5-HTip receptor exhibits a 
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pliarmaoological profile slistlnct £rom way serotonergic 
receptor yet described, ^e high affinity of suxoatriptan at 
this subtype* ,Kic23 tsM, suggests a role, of the 5-HTif receptor 
in migraine. 

5 This invention provides novel S-BTip agonists which 

inhibit peptide extravasation due to stixnulation of the 
trigeminal ganglia # and are therefore useful for the treatment 
Of migraine and associated disorders. 

Vb.e present invention provides novel stibstituted indoles, 

10 pyrrolo [3, 2 -b] pyridines, benzofxirans, and benzothiophenes of 
Formula I: 




I 

IS in which 

A-B is -CH--CH2- or -C»C3H-j 

n is 1, 2 I or 3 I 
R is hydrogen or C1-C4 alkyl; 
X is M-B, O, or S; - 
20 Y is hydxogexi, hydroxy, amino, halo, ^S-R^, -C{0)r2, 

-C{0)Nr3r4, -Nr5s02RS, -NHC{Q)iaR7R8, ^NHC(0)<»3; Or 

-NR5c(O)r10j 
vAxerein: 

Q is O or S; 
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r3- is phenyl, sxabstitutad pherarl, ph6rvl(Cl*-C4 allq^lene), 
phenyl (C1-C4 alkylene) substituted in the phesiyl ring, or 
pyridinyl; 

r2 is C1-C6 allcyl, phexayl (C1-C4 aUcylene), phenyl (C1-C4 
5 all^leaie) stabstituted in the phei^yl ring, naphthyl, amino, N- 
methyl -N-iaethoxyaininc, heteroaiyl, substituted heteroaryl, 
heteroaryl (C1-C4 alkyDi or substituted hete3roaxyl{Ci-C4 
alkyl) I 

r3 is hydrogen, Ci-Ce allcyl, heteroaryl, substituted 
10 heteroaryl, heteroaryl (C1-C4 alkyl), or substituted 
heteroaryl {C1-C4 alkyl); 

is liydrogen or Ci-Cs alkyl; or 

r3 and R^ taken together with the nitrogen atom, to.vAxidhi 
they are attached, form a pyrrolidine, piperidine, substituted 
IS piperidine, piperazine, 4-m3bstituted piperazine^ xnorpholine 
or thiomorpholine ring; 

rS is hydrogen or C1-C4 alkyl; 

r6 is C1-C4 alkyl, phenyl, substituted phenyl, or ditCi- 
C4 allq^l) amino; 

20 vy and are independently selected from the group 

consisting of Ci-Cg alkyl, C3-C6 alkenyl, C3-C8 cycloalkyl, 
phenyl, substituted phe]cvli phenyl (C1-C4 alkylene) , phenyl (Ci- 
C4 alkylene} substituted in the phenyl ring, ( (Ci**C4 alkyl or 
C1-C4 alkod^carbonyl substituted) C1-C4 alkyl) phenyl, C1-C4 

25 alkyl a-substituted with C1-C4 alkoxycarbonyl; or 

r' and r8 taken together with the nitrogen atom form a 
pyrrolidine, piperidine, piperazine, 4- substituted piperazine « 
morpholine or thiomorpholine ring; 



PCT/U»8W7744 



4 

is Ci-Cg alkyl, C3-C6 alkeziyl, phenyl, substituted 
phenyl, Ca^s cycloalJ^li C1-C4 alkyl w-substituted with C1-C4 

alkcD^; 

rIO is Ci-<!io alkyl optionally siibstituted with up to 
$ three stibstituents selected from the group consisting of 

hydros^, C1-C4 alkoxy, halo, arylosQTi C1-C4 alkoxycarbonyl and 
heteroarylosq/, C2-C10 alkenyl, C2-C10 alkynyl, C3-CB 
cycloalkyl, phenyl # substituted phenyl « naphthyl, phenyl (Ci --04 
aUylene)r phenyl (Ci-*C4 alkylene) substituted on the phenyl 
10 ring, 2-phenyletbylen-l-yl, diph^EQrlmetlqrlf benzofused C4-C8 
cycloalkyl, C1-C4 alkylene w-substituted with C3-C6 
cycloalkyl, or a heterocycle; 

B is -CH- or N provided that E may not be N when X is 0 
or S; and 

15 phaznaceutically acceptable acid addition salts and 

solvates thereof . 

lixiB invention also provides a pharmaceutical formulation 
which comprises, in association with a pharmaceutlcally 
acceptable carrier, diluent or exicipient, a cocnpoxind of 

20 Formula I* 

A further eociibodiment of this inv^tion is a method for 
increasing activation of the 5-HTip receptor for treating a 
variety of disorders which have been linked to decreased 
neurotransmission of serotonin in mammals. Included among 

25 these disorders are depression, migraine pain, bulimia, 

premenstrual syndrane or late luteal phase syndrcane, dysphoric 
disorder, alcoholism, tobacco abuse, panic disozder, anxiety, 
general pain, post--trauiratic syndrome, memory loss, dementia 
of aging, social phobia, attention deficit hyperactivity 

30 disorder, disruptive bediavior disorders, impulse control 
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disorders I borderline personality disorder, obsessive 
contptilsive disoarder, chronic fatigue syxiSxoimi prenatxire 
ejaculation^ erectile difficulty, anorexia nervosa, disorders 
of sle^, autism, mutism, tridtotillomania, trigeminal 

5 neuralgia, dental pain or teooqperomandibular joint dtysfunction 
pain* 7!he caoopounds of this invention are also xxseful as a 
prophylactic treatment for migraine. Any of these methods 
employ a cootqpound of Formula I. 

The use of a compound of PoroKula I for the activatirai of 

10 the 5-HTip rec^tor, for the inhibition of peptide 
extravasation in general or due to stimulation of the 
trigeminal ganglia specifically, and for the treatment of any 
of the disorders described supra, are all embodiments of the 
present invention. 

IS T!he general chemical terms used in the formulae above 

have their tisual meanings. For example, the term ""aDcyl** 
includes such groups as methyl, ethyl, a-P^cppyl, isopropyl, a- 
butyl, isobutyl, ses-butyl, £gE£.-butyl, pentyl, 2-pentyi-, 3- 
pentyl-i neopentyl, hes^l, heptyl, octyl and the like* The 

20 term "alkoqr" includes such groups as methoxy, Bthoxy, sr 
prop03<y, isopropojc/, a-butojy, isobutosr/, aefi-butowy/ tert- 
hutoxsft pentose, 2-pent03qy'-, 3-pentoxy-, neopentoxy, hexoxy, 
heptoov, octoxy and the like* Hie term alkylthio includes 
such groups as methyl thio, ethyl thio, a-prppylthio, 

25 isopropylthio, a-butylthio, isobutylthio, ag£-butylthio, tert- 
butylthio, pentylthio, 2-pentylthio, 3-pentylthio, 
neopentylthio, he^vlthio, heptyl thio, octylthdLo and the like. 
The term ''alkenyl" includes vinyl, allyl, l-buten-*4*^l, 2- 
buten-4-'yl, l-penten-5-yl, 2-pent6n-5-yl, 3-penten-5-yli 1- 

30 hexen-6-yl, 2-hexen-6-yl, S-hexan-S-yl, 4-hexen-6-yl and the 
like, %e term "alkynyl* includes acetylexq^l, propynyl, 2-* 
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butyn-4-yl, l-butya-4-yl, l-pentyn-S-^l, 2rp©atyn-5-yl and the 
like* ^e term "acyl" includes « for exazrs>lei fomyl, acetyls 
propanqyl# butanpyl« and 2**xiietlvlpropanoyi, ^e term 
*cycloallgrl" includes such groups as qy clppropyl^ cyclobutyli 

5 cyclopentyl, qyclohexyl, cycldheptyl and cyclooctyl* Vhe term 
"phenyl (C1-C4 alkylene}" includes such groiqps as benzyl, 
phenethyl/ phenpsrqpyl and phenbut^l. ^e term " 
alkyDsulfox^l'' includes methanesulfoaoyl, ethanesulfox^l 
projpanesulfonyl, isopropanesxilfoxvl, butanesulfonyl and the 

10 like* ThB term *halo" includes fluoro^ chloro, bromo and 
iodo. 

•She term "substituted phenyl" or "pheaayl (C1-C4 alkylene) 
substituted in the phenyl ring" is taken to mean the phenyl 
moiety may be substituted with one substituent selected from 

15 the group consisting of halo^ C1-C4 alkyl, C1-C8 alkoxy, C1-C4 
alkylthior nitro, cyano, di(Ci-C4 alkyDamino, 
trifluoromethyl, trifluoramethoxyi phenyl^ Ci-<:4 aqyl, benzoyl 
or (C1-C4 alJqfDsxilfonyl, or two to three substituents 
independently selected from the group consisting of halo, 

20 nitror C1-C4 alkyl, or C1-C4 alkoxy* 

^e term "hetesropycle" is taken to mean stable arosi»tic 
and non*-aaromatic 5- and 6^membered riaogs containing from 1 to 
3 heteroatoms selected from the gro\qp consisting of nitrogen, 
axygecxi and sulfur, said rings being qptionally benzofused. 

25 All of these rings may be substituted vdth up to three 

substituents independently selected from the group consisting 
of halo, C1-C4 alkoxy, C1-C4 allvl, cyano, nitro, hydroxy, - 
S(0)irv-(Ci-<:4 alkyl) and -S(0)m-phenyl ^ere m is 0, 1 or 2. 
Non-aromatic rings include, for example, pyrrolidinyl, 

30 piperidiiqrl, piperaziiQrl, tetrahydrofuryl, oxazblidinyl, 
dioxanyl, x^ax]yl, and the like. Benzofused non**aromatic 
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rings Include indolinylt l«2,3,4-tetrahydroquinolizvl« 
l,2,3«4-tetra]:vdroisoquinolinyl and the like. Aromatic rings 
include furyl, thienyl, pyridinyl, pyrrolyl, 
N-metiiylpyrrolyli oxazolyl^ isoxazolyl, pyrazolyl, imidazolyli 

S triazolyl, oxadiazolyl^ thiadiazolyl^ thiazolyl, pyrixnidinyl, 
pyrazinyl, xv^idazinyl, and the like. Benzo£used arcmiatic 
rings include iso^suinoliz^l, benzoxazolyl, benzthiazolyl, 
guinolioyl, b^azofuranyl, thionaphtl^lr indolyl and the like. 
Hxe term "heteroazyl" is taken to xoean an aromatic or 

10 benzofused aromatic heterocycle as defined in the previous 

paragraph. a3ie term « substituted heteroaryl" is teOcen to mean 
an aromatic or benzofused aromatic heterocycle as defined in 
the pr^ious paragraph substituted with up to thre^ 
substituents independently selected from the group consisting 

IS of halo, C1-C4 alkcxKy, C1-C4 alkyl, cyano, nitro, tvdro9<y« - 
S{0)in-{Ci-C4 alkyl) and -SCOm-phenyl where m is 0, 1 or 2. 
The term "heteroaryl{Ci-C4 alkyl) is taken to mean a branched 
or linear alkyl chain of 1 to 4 carbon atoms substituted at 
some point with an aromatic or benzofused aromatic heterocycle 

20 moiety. Itoe term "substituted heteroaryl(Ci-C4 alJ«yl)* is 
taken to mean a branched or linear alkyl chain of 1 to 4 
carbon atoms substituted at some point with an aromatic or 
benzofused aromatic heterocycle moiety which is substituted 
with }xp to three substituents ind^endently selected from the 

25 group consisting .of halo, C1-C4 alkwy, C1-C4 alkyl, cyano, 

nitro, hydroxy, -S(0)in*-(Ci-C4 alkyl) and -S(0)zii-phezayl vftiere m 
is 0, 1 or 2. 

The term "heteroaxylosty" is taken to xoean a heteroaryl ' or 
substituted heteroaryl group, as defined in the previous 
30 paragraph, boiaded to an ooiygen atoaED« 
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HbB term "axyioxy" is takea to xnean a phecQrl or 
substituted phexQ^l group bonded to an os^gen atcaa. 

Hie t^oa "4-substituted piperazine" is taken to siean a 
piperazine riiog substituted at the 4-positlon with a 
S substituent selected from the groi:^ consisting of Ci-^Cg alkyl^ 
C1-C4 alkoxy substituted Ci-C$ alkyl, i^esoyl, axdbstituted 
Vh&vl, phenyl (Ci-*C4 all^lene) » idienyl {C1-C4 alltylene) 
substituted in the phenyl ring, heteroaryl, and beteroaryKCi- 
C4 allfYlene} • 

10 Uxe tena substituted piperidine* is taken to xnean a 

piperidine ring optionally substituted with a substituent 
selected from the groixp consisting of hydroxy* hydroiq^ethy 1 , 
and K/N-di(Ci-C4 alkyDcarboxaxnido* 

^6 term "benzofused C4-C8 cycloalkyl* is taken to mean a 

15 C4-C8 cycloalkyl groixp fused to a phenyl ring* Bxaxnples of 
these groiqps include benzoqyclobutyl* indanyl^ 1,2,3,4- 
tetrabydrcttiaphtlvl > and the like* 

Ail of the cosDpounda of the invention contain a chiral 
center located in the moiety attached at the 3 position of 

20 the cooqpounds of the invention. Ihis chiral center 
. specifically is located at the bridghead carbon izi the 
indolizisyl, quinolizinyl, or l«-azabicyclo|;5«4*0]undecaxvl 
ring system* Such centers are designated "R"^ or "S' in accord 
with accepted norms of nomenclature. For the purposes of the 

25 present application, the nuna>ering system for naming the 
substituents around the indole, pyrrolo [3, 2-b] pyridine, 
benzofuran, and benzothiqphene rings, as well as the R and S 
enanticmers of the invention are illustrated below, where A, 
B, n, R, X, Y, and Z are as defined supra^ 
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Both enantiomers^ azxd mixtures thereof # are included within 
the scope of the present invention- tahile either single 

5 enantiomer and all mixtures thereof are useful S-HTxf 
agonists f single enantionens^ are preferred. 

HhB skilled artisan will appreciate that those ooooc^ounds 
of the invention where A-B is «-CB-CH2- contain a second 
asymmetric carbon yAiere the indole, pyrrolo [3, 2*-b] indole, 

10 bensofuran^ or benzothicphene nucleus attaches to the 

indolizinyl, guinolizinyl# or l-azabicycloI5.4«0]undecanyl 
ring systems. Tlhis second asymmetric center gives rise to the 
follonfing diastereomeric pairs* .\dhere n* X, Y# and Z are as 
defined ai^ra. 

15 
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All diastereonexB/ and mixtures thereof, aris Included within 
the scc^ of the present invwtion. While asy single 
diastereomer and all mixtures thereof are useful S-HTip 
5 agonists, single diastearomers are preferred. 

While all of the conqpounds of this invention are usefxxl 
as 5-RTiF agonists / certain classes are preferred, ^e 
following paragraphs describe such preferred classes, 
aa) A-B is -CaCH-; 
10 ab) A-B is -CH-CH2-*; 

ac) R is methyl? 

ad) R is hydrogen; 

ae) n is 1; 

af) n is 2; 
15 ag) X is 

ah) X is 0; 
ai} X is S; 
aj) Y is l^drogen? 
ak) y is halo; 
20 al) Y is amino; 

am) Y is t^dxaxyl; 

an) Y is -S-R^; 

ao> Y is -C(0)r2, 

ap) Y is -C(0)Nr3r^? 

25 aq) Y is -1Jr5s02R6? 

arj Y is -NHCtQlNR^RB; 

as) Y is -NHCtOaR^j 

at) Y is -NR5ci6)RlO; 
au) Q is O; 

30 av R^ is phenyl monosubstituted with halo; 
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dm) r1 is 4-chlorqphexayli 

ax) r1 is phetyl(Ci-C4 alkyl^e)i 

ay) r1 is benzyl; 

az) r1 is pyridixayl; 

5 ba) r1 is 2-pyridinyl; _ . 

bb) r2 is C1--C4 alkyl; 

be) r2 is methyl; 

bd) r2 is butyl I 

be) r2 is phenyl (C1-C4 alJcylene) ; 
10 bf) r2 is benzyl; 

bg) r2 is phenyl; 

bh) r2 is heteroazyl; 

bi) r3 is heteroaryl or substituted heteroaryl; 
bj) r3 is hete3:t>azyl (C1-C4 allq^l) or substituted 

15 hetesroaxyl (C1-C4 alkyl); 

bk) R^ is hydrogen; 
bl) r4 is C1-C4 alkyl; 
bm) R* is Ci-Cg alkyl; 
bn) r4 is xoethyl; 
20 bo) r4 is butyl; 

bp) R^ is isoprqpyl; 

bg} r3 and R^ taken together with the nitrogen ataxo form 
a pyrrolidine ring; 

br) r3 and R^ taken together with the nitrogen atom fozm 
25 a piper idine ring; 

bs) r3 and R^ taken together with the nitrogen atom form 
a substituted piperidine ring; 
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bt} r3 and taken together with the aaitrogexx atom £om 
a piperazine ring; 

bu) r3 and taken together vd.th the nitrogen atom f oct 
a 4-substituted piperazine ring; 

bv) r3 and taken together with the nitrogen atom form 
a xRorpholine ring; 

hw) r3 and R^ taken together with the nitrogen atom form 
a thiccnorpholine ring; 





faac) 


r5 ifi Cn-CA Alkvl: 


in 




Rr xs xnecjnyx; 




nzi 


jEi*' xs nyorogen; 




Co/ 


Jlo caiAjf«Lt 




OD} 


xt^ xs mscnyX/ 




CC) 


rS is ethyl; 


IS 


cd) 


r6 is phexgrl; 




ce) 


r6 is di(Ci-C4 alkyDaxnino; 




cf) 


r6 is dizaetl^lamino; 




eg) 


R*' is hydrogen; 




ch) 


r8 is C1-C4 al)«yl; 


20 


ci) 


r8 is methyl; 




cj) 


r8 is ethyl; 




ck) 


r8 is propyl; 




cl) 


r8 is isopropyl; 




cm) 


R^ is phec^l; 


25 


an) 


R^ is C3-C8 alkeoyl; 




CO) 


r8 is allyl; 




cp) 


rS is phenyl monosubstituted with halo; 
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eg) ig d-fluoropheoyl; 

cr) r8 is 4-chlorophenyl; 

C5> r8 is phenyl {C1-C4 alkylene) 

ct) tfi is benzyl; 

5 cu) rB is pheneUayl; 

cv) R*' and R^ taken together with nitrogen form a 
xnorpholine ring; 

cw) R^ and R^ taken together with nitrogen form a 
thiomorpholine ring; 

10 cw) r'^ and taken together with nitrogen form a 

pyrrolidine ring; 

py) R*^ and R^ taken together with nitrogen form a 
piperidine ring; 

cz) R*' and R^ taken together with nitrogen form a 
IS pyrrolidine ring; 

da) r7 and R^ taken together with nitrogen form a 
piperazine ring; 

db) r' and R^ taken together with nitrogen form a 4- 
substituted piperazine ring; 

20 dc) r9 is C1-C4 alkyl; 

dd) r9 is methyl; 

de) r9 is ethyl; 

df ) r9 is propyl; 

dg} r5 is C3-C6 alkenyl; 

25 dh) r9 is allyl; 

di) r3 is C3-C8 cycloalla^l; 

dj) r9 is cyclopentyl; 

dk) R^ is sihenyl acaaosubstituted with C1-C4 alko3{y; 
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dm) is C3-C6 alkeiiyli 

dn) R^O ia allylj 

do) R^O i3 C3-C6 cycloalkyl; 
5 dp) rI'^ is pycloprppy^l ; 

dq) r1*^ is cyclobutyl; 

dr) rIO is phenyl {CI-C4 alkylene) ? 

ds) rIO is C1-C4 alhyl w-siabstituted with phenoocy? 

dt) rIO is C1-C4 alkyl w-substituted with C1-C4 alkoxy? 
10 da) R^t) is snethostyiaetbyl; 

dv) R^'^ is ethoxymethyl; 

dw) R^O is phenyl; 

dx) rIO is 2-phei:Qrlethylen-l-yl; 

d^) R^O is phenyl xnonosubstituted with haloi 
IS dz) rIO is phenyl inonosiibstituted with chloro; 

ea) R^^ is phenyl moxxosubstituted with fluoro; 

eb) rIO is 4-fluorophenyl; 

ec) rIO is 2-chlorophenyl; 

ed) R^^ is phenyl monostibstituted with C1-C4 alkoay ; 
20 ee) rIO is phez^l ntonosvbstituted with xnethoxy; 

ef} rIO is 4-inethaKyphez)yl; 

eg) rIO is phenyl monosuhstituted with C1-C4 alkyl; 

eh) rIO is phenyl snonostibstituted with methyl; 

ei) R^O is phenyl xnonosubstituted with trifluorometfayl, 
25 C1-C4 alkylthioi cyano« nitro, pheqyl, Ci-<:4 acyl or benzoyl r 

ej) rIO is 4-cyanophexQrli 
dk) r1^ is 4-nitrophenyl; 
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IS 

el) R^^ is 4-pheaylph6nyl; 

em) R?-0 is phenyl disubstituted with substitutents 
selected from halo, C1--C4 alkyl, C1-C4 alkoxy and nitro; 

en) 1^^^ is phenyl disubstituted vdth halo; 
S eo) is 2,4-dichlorqphenyl; 

qp} R^O is a heteroqy^Gle; 

eq) rIO is furyl pptioaally substituted with C1-C4 all^l, 
C1-C4 alkocxy, or halo; 

er) rIO is 2 -furyl; 

JO es) rIO is 3-furyl; 

et) r1*J is thienyl optionally stibstituted with halo, Ci- 

C4 alkyl or C1-C4 alkosty; 

eu) rIO is a-'thiervl; 

ev) rIO is 3 -thienyl; 

15 ew) rIO is 3-methyl'-2 -thienyl I 

ex) rIO is 5-metl3yl-2-thienyl? 

ey) R^'' is pyridinyl optionally substituted with halo, 
C1-C4 alkyl or C1-C4 alko>^; 

ez) R^O is 3-pyridiayl; 

20 fa) rIO is 4-Ryridinyl; 

fb) rIO is 6-halo-3-pyridinylj 

£c) rIO is pyrazinyl; 

fd) R^O is isoxazolyl; 

fe) B?-^ is 2-benzo£uranyl; 

25 ff ) Tixe cosnpound is a free base; 

fg) a!he cozDpound is a salt; 

fh) Ihe coqpound is the l^fdrochloride salt; 

fi) Iftie coQopound is the finnarate salt; 
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fj) HbB caiqpound is the oxalate salt; 

£k) *Ibe cdopotuad is a racemate;. 
fl) coiznpound is the R-enantioaror; 
fxn) cosnipound is the S-enantioxnery 

£n) X is N-H and S is -CH-| 

fo) Z is N-H and E is 



1 It will be understood that the above classes aoay be conibined 

to form additioxial preiEexxed classes. 
10 The convoimds of this inventi<m are useful in a method 

for increasing activation of the 5-HTip receptor for treating 
a variety of disorders which have been linked to decreased 

I nexirotransmission of serotonin in gamnals > It is preferred 

r 

I that the maxiimal to be treated 1:^ the administration of 

; 15 compounds of this inv^tion is hiaman. 

Since the compounds of this invention are amines, they 
are basic in nature and accordingly react with any of a nuxiiber 
of inorganic and organic acids to form pharmaceutically 
acceptable acid addition salts. Since some of the free amines 
20 of the compoxmds of this invention are typically oils at room 
temperature, it is preferable to convert the free axnines to 
• their pharmaceutically acceptable acid addition salts for ease 

• of handling and administration, since the latter are routinely 
i solid at room temperature. Acids commonly eznplpyed to form 

i 25 such salts are inorganic acids such as hydrochloric acid, 
\ hydrobromic acid, hjrdroiodic acid, sulfuric acid# phosphoric 

acid, and the like, and organic acids, sudd as x^-toluene- 
I sulfonic acid, methanesulfonic acid, oxalic acid, ]^-bromo- 

' phenylsulfonic acid, carbonic acid, succinic acid, citric 

30 acid, boizoic acid, acetic acid and the like. Exan^les of 
such, pharmaceutically acceptable salts thus are the sulfate. 
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pyrosulfate, bisulfate, sulfiite^ bisulfite, phospliate, xnono-* 
faydroge£q>h08pbate, difaydrogerqphossihate, xoetaphosphate, 
pyrophosphate, diloride, broomide, iodide, acetate, propion- 
ate, decanoate, capxylate, acrylate, foroete, isbbut^^rate, 
5 caproate, heptanoate, propiolate, oxalate, nalonat a, sue- 
cinate* suberate, sebacate, fxixuEurate, xnaleate, butyne-1,4- 
dioate, he9^e*-l,6-dioate, benzoate, chlorobenzoate, xnethyl- 
benzoate, dinitarbbenzoate, bydroxybenzoate, methoxybenzpate, 
phthalate, sxilfonate, xylenesulfouate, phenylacetate, 

10 phenylpropionate, phenylbutyrate, citrate, lactate, b- 
hydrp:Kybutyrate, glycollate, tartrate, mettaanesulficmate, 
prqpanesulfonate/ naphthalene-l-sulfonate, iiaphthalene-2- 
sulfozxate, mandelate and the like. Preferred pbarznaceutically 
acc^table salts are those f oxx&ed with hydrochloric acid, 

15 03calic acid or fuinaric acid« 

The following group is illustrative of cooopounds 
conteznplated within the scope of this invention: 

5-amino-3- (1,2,3,4,5, B-hexahydroindolizin-T-yl) -IH- indole 
5-ainino-3- {octahydroindolizin-7-yl) -IH-indole 

20 S-amino-S- (1,2,3,4, 5, 8-hexal3ydroindolizin-7-yl) - 

benzofuran 

5-^ainino-3- (octahydroindolizin-7-yl) -benzofuran 
5-aiQino-3- (1,2,3,4,5, 8-hexabydroindolizin-7-yl) - 
benzothiophene 

25 5-ainino-3- (octahydroindolizin-7-yl ) -benzothiophene 

5- {4-f luorophenyl) thio-3- (1,2,3,4,5, 8-hexal^ydroindolizin- 
7-yl)-lH-indole 

5- (3-chloropheivl) thio-3- (1, 4, 5, 6 , 7, 8, 9- 
heptahydroguinolizin-2-yl ) -2 -inethy'l -benzofuran 
30 5 - ( 2 -bromophenyl ) thio-3 - ( 1 -azabicyclo [ 5 • 4 • 0 ] undec-3 -en-4 - 

y 1 ) -*benzothiopihene 
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5- (2-iodqphenyl) thio-3- {1,2,3 , 4/5, 8-he>wl3ydroixxdolizin--7- 
yl)-lH-indole 

S~ (3 -xnetJtojcyphenyl) thio-3- (1, 4 , 5, 6 , ^ 
h^tedbydroauinolizin-2-yl) -benzofuran 
3 5- {4-iodppheByl) thiD-3- (l-azabi<yclo 15 . 4 . 01 undec-3-en--4- 

y 1 ) -benzothlo]^e&e 

5- (2-etho«yphenyl) thio-3- (1,2,3,4,5, e-hexahydroindolizia- 
7-yl)-lH-indole 

5- { 4-ethoxyplienyl ) thio--3- { 1 , 4 , 5 , 6, 7 , 8 , 9 - 
10 heptaliydroauinolizin-2-yl ) -benzof uran 

5- {3-propoxyphexvl) thio-S- (1-azabipyclb [5 • 4 • 0] undec-3-exi- 
4-yI}-benzothiophene hydrochloride 

5- (2 -isoprppo3<yphQX3yl ) thio-3 - ( 1 , 2 , 3 , 4 , 5 , 8- 
hexahydroindolizin-7-yl) -IH-izidole 
15 5-(4-isopropo3Qnphenyl)thio-3-(l,4,5,6,7,8,9- 
h^talydrotiuinolizin-2-yl}-ben2ofuran lydrobroitdde 

5- {3-l3ut03<ypheryl ) thio-3- (l-azabipyclo [5.4. 0] imdec-S-en- 
4-yl)-ben20thiophene hydroiodide 

5-^(2 --isobut03<ypheiryl ) thio-3 - (1,2,3,4,5,8- 
. 20 hexahydroindolizin-7 -yl } -IH- indole 

5 - ( 4 - i sobu t oxyphezxy l)thio-3-(l,4,5,6,7,8,9- 
heptalwdroquinoli2in-2-yl) -benzofuran acetate 

5^(3 -sec-butQxyph<Moyl ) thio-3 - ( l-azabicyclo [ 5 . 4 • 0 ] undec-3 - 
en-4 -y 1 } -benzothiophene 
25 5- { 2 -tert-buto3C|nPbexayl) thio-3- (1,2,3, 4, 5^ 8- 

hexahydroindolizin-7-yl} -IH-indole propionate 

5- ( 4- tert-but03?/pheny 1 ) thio-3 --(1, 4, 5, 6, 7,8, 9- 
heptahydroquinoli2ia-2-yl) -benzofuran 

5- {2-pyridinyl) thio-3- (1-azabicyclo [5 ,4 . 0]imdec-3-en-4- 
30 yl) -benzothiophene decanoate 

5- (4-pyridinyl) thio-3 - (1,2,3,4,5, 8-hexahydroindolizia-7- 
yl)-lH- indole 
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5- (2-pheaethyl) tMo-3- (1, 4, 5. 6, 7, 8, 9- 
h^talvdroq:uinoll2in-2-yl)-benzo£uxB^ caprylate 

5- (4-phanbutyl) thio-3- (1-azabicyclo [5*4. 01 undec-3-en-4- 
yl) -berxzothiophene 
5 5-* (2-*chlorQpheivl> thlo-3«» {octahydroindtolizln-?*^!) -IH- 

indole aezylate 

5- (4-brQinophenyl) thio-3- {octahydro-2B-guinolizin*2-yl] - 
benzofuran 

5-(2-*broim9henyl)thio-*3--<l-azabic9'clo[5*4«0]mde 
10 yD-beozothiophene formate 

5- <3-iodophezvl} tblo-3- (octahydroindolizin-7-yl) -IE- 
indole 

S- (2**inetbG9VPl^e>Vl ) thio-3- <octahydro-2H-quiaolizin-2 -yl ) 
benzofuran isobut^ate 
IS 5- (4-iD6thoxypiiervl} thio-3«* {l-azabicyclo [5 *4 • 0] uixdecan-4** 

yl ) -benzothipphrae 

5- (3-ethoswpheiyl) thio--3- <octahydroindoli2in-7-yl) -2- 
xnetlvl*^lR-'indole caproate 

5- (2-p2xipoxyphenyl) thio-S- (octalDydro-2H-guinoli2in-2-ylJ 
20 benzofuran 

5- ( 4-propoxyphenyl ) thio-3 - ( 1-azabiqyclo [ 5 . 4 « 0 ] undecan-4- 
yl)-benzothiQpbene heptanoate 

5- (3-isopropo3qfphexxyl) tliio-3- {octahyd3roindolizin-7-yl ) - 
iH^indole 

25 5- {2-butoxyph6nyl)thio-3*- (octahy*ro-2H-quinolizin--2-yl)- 

benzofurah propiolate 

5- {4-l>utoxyphenyl) thio-3- (l-azabicyclo [5.4 . 03undecan-4- 
yl) -benzothiophene 

5- {2-afifi-butoxyphenyl> thio-3- (octahydroindolizin-7-yl) - 
30 iH-indole oxalate 

5- ( A -sec -butoxvpfaenyl) thio-a- (octalt^dro-2H-quiDolizin-2- 
yl) -benzofuran 
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5- C2-£aEt--butc3ixyphenyl) thio-S- (1- 
azabicyclo [5.4.0] tmdecan-4-yl ) -benzothiophcme nalonate 

5- (3-pyridinyl) thio-3- (octahydroixidolizin--7--yl) -IH-indole 
5-b8nsvlbhio-3-* (octalvdro**2H«*<2uinolizin--2-yl} --benzof uran 
S succinate 

5- (3 -phenprppyl ) thio-3 - { 1-azabxcyclo [5.4.0] undecan-4-yl ) - 
benzotliiopheQaie 

5-propanoyl-3- {1,2 , 3, 4, 5, S-liexaliytlroindolizin-T-yl) -IH- 
ixxdole suberate 
10 5- {2-inethylpropanayl) -3- (1,4^5,6,7,8*9- 

heptahydroqulnolizin-2-yl ) -benzof uran 

5-butanoyl-3- (l-azabicyclo(5,4,0]undec-3-ea-4-yl) - 
benzothiophene sebacate 

5- ( sec- butanovrl ) -3 -(1,2, 3, 4, 5, 8-hexahydroindolizin-7-yl ) - 
IS IH-indole 

5- (2-inathylbutanqyl) -3- (1, 4, 5, 6,7,8, 9- 
b€q5>tahydroq[uinolizin-2-yl} -2 -methyl -benzofuiran fmnarate 

5- ( 3 , 3 -dimethylbutanpyl > -3 - ( 1-azabicyclo [5.4,0] imdec-3 - 
eii-4-yl) -benzothiophene 
20 5-heptanoyl-3-(l,2,3,4,5,8-hexahydbroindolizin-7-yl) -IH- 

indole butyne-l,4-dioate 

5- (3-chlorobenzQyl) -3- (1,4,5,6,7,8, 9- 
hqptalryd2:oqvxinoli2in-2-yl) -benzofuran 

5 - ( 3 - f Iwrobenzpyl ) -3 - ( 1-azabicyclo [5.4.01 \mdec-3 -en-4 - 
25 yl ) -benzothiophene 

5 - ( 3 -bromobenzoyl )-3-(l,2,3,4,5, 8-bexahydroindolizin-7 - 
yl)-lH-indole hydrobrondde 

5- (2-broinobenzpyl) -3- (1,4,5, 6,7 , 8, 9-h^tahydro<juinolizin- 
2 -yl ) -benzofuran 

30 5 - ( 3 -iodbbenzcyl ) -3 - ( 1-azabicyclo [5.4.0] undec-3 -en-4 -y 1 ) - 

benzothiophene 
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5-- (3-niethcwybenzqyl j -3- (1, 2 , 3 , 4 , 5 , 8-hexalydroiiidolizin--7 
yl)-lH-indole 

5- (2-8th<»q^beii2Gyl} -3- (1, 4, 5^ 6, 7^ 9** 
heptal3ydroquinolizin'-2-yl} -benzp£uran 
5 5- (4*ethoxyb8iizoyl} ^3- (l-azabicyclo [5.4.0] \mdec-3-en-4- 

yl) -benzothiophetie ----- 

5- (2-prppcrKybQnzayl) -3- (1 , 2 « 3 , 4, 5, S-hexahydroindolizin-T 
yl}-lH-indole lydrochloride 

5- {3-profpoxybeazqyl) -3- (1, 4r 5, 6,7, 8, 9- 
10 heptalvdroquinoli2dja'-2-yl)-benzofxi2^ 

5- (3-buta»qrbexizoyl} -3- {1-azabicyclo 15 . 4 • 0] undec-3-en-4- 
yl ) •'•benzothiophane 

5- ( 2 -xnetfaylbenzqyl )**3-(l,2,3,4,5, 8-hexa]:Qrdroindolizin-7 - 
yl)-lH-indole 

15 5- (3 -etihylbanzoyl ) -3 -(1,4, 5, 6, 7, 8, 9 -heptahydroguinolizin 

2*-yl) ^beaazofxLtan 

5- (4-propylbeixizoyl) -3-(l-azobicyclo[5«4.01und8C-3-en-4- 
y 1 } -benzothiophene 

5- {2-propylbenzpyl ) -3- (1,2,3,4,5, 8-hexabydroindolizin-7- 
20 yl)-lH-indole 

5- ( 3 -butylbenzpyl ) --3 -(1,4, 5, 6, 7, 8, 9 -heptaly droquinolizixi 

2- yl) -benzof uran 

5- {3-tri£luorooaiethylbenzoylJ -3- (l-azabicycloI5.4.0]undec 

3- en-4--yl ) -benzothiophene 

25 5- (3--trif luoromathoxybeazpyl ) -3^(1, 2, 3^4, 5,8- 

hexahydroindolizin-7-yl) -IH- indole 

5- O-dimethylamiaobenzcyl) -3- (1, 4 , 5, 6, 7, 8, 9- 
hBptahydroquinolizin-2-yl) -benzofuran 

5- (3-phetiylpropanoyl) -3- (1-azabicyclo [5.4. 0] undec-3-en--4 
30 y 1 ) -benzothi ophene 

5- (S-pheiiylpeataxioyl) -3- (1.2,3,4,5, 8-hexahydroindolizin- 
7-yl)-lH-indole 
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5- O-pyrldinecarboDyl) -3- (1,4/5, 6, 7, 8, 9- 
h^talvdroguinolizin-2«-yl} -benzofuran 

5- O-phenylpropaaoyl) -3- (1-azabicyclo 15.4. 0] undac-3-en-4- 
yl ) rbenzothiophene 
5 5-butanoyl-3- (octalydroindolizin-7-yl) -lH-ixu3ole 

5- (3-ii»thyl>butancyl**3- {octahydro-2H-quinolizin-2-yl) -2- 
XKidtfayl-benzofiiran 

5-* ( 2 , 2-diisetbyl } propanoyl-3 { l^azabiqyclo 1 5 • 4 • 0] undecan- 
4-yI)-ben2othiophe&e £uisarate 
10 5-bexanoyl-3- (octahydroiixdolizin*-7-yl) -IH-ixidole 

5- (2-etliyl)butanc3yl-3- (octahydro-2H-guinolizin-2-yl) - 
benzofixran 

5- (2-cshlorobB3aLzoyl) --2- (l-*azabipyclo[S . 4 . 0]undecan-4-yl) - 
benzothiophane 

15 5- (2-f luorobenzoyl) -3- (octahydroindoli2iii-7^yl) --iH-indole 

5- (2-bramDbenzGyl} -3- (octahydro-2H-cniinolizin-2-yl) - 
benzofuran 

5- (2<-iodobenzQyl) -3- ( 1-azabicyclo [5 . 4 . 0] imdecan-4-yl ) - 
bexxzothiopbene 

2D 5- U-iodobepazoyl) -3- (octahydroindolizin-7-yl> -IH-indole 

S- (2-aiethoxybenzcyl) -3- (octahydro-2H-quittoliz±n-2-yl) - 
b€ttizofuran 

5- {3-ethoxybenzpyl) -3- (l-azabicycloI5. 4.0]imdecan-4--yl) - 
bexxzotlxLopbene 

25 5- (4-propoxybenzpyl) -3-- (octalydroindolizin-7--yl) -IH- 

indole 

5- {2-'butojybenzpyl) -3- (octalydro-2H-guinolizia-2-yl} - 
benzofixran hescyne-l, 6-dioat6 

5- (4-'butooQrbenzoyl) -3-{l-azabicyclo[5.4- 01\andecan-4-yl} - 
30 benzotblophene 

5- {3-inethylbenzQyl) -3- (octahydroindolizin--7-yl) -iH-indola' 
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5- (4-ethyXben2€yl)-3- (octahydro-2H-quinolizixi-2-yl) - 
beozofuran 

5- {2-etlylbenzoyl) -3- (l-azabipyclolS .4*0]undecaii-4-yl) - 
benzothippbene benzoate 
5 5- {3~propylbenzoyl) -3- (octahydroindolizin-7-yl) -IH-ihdole 

5- (2--bttt^lb6nzoyl) -3- {octahydro-2H-quinolizin-2-yl) - 
baizoftiran 

5- (4-butylbenzGyl) -3- (1-azabiQrclo [5 • 4 • 03undecan-4-'yl) - 
benzothiophene 

10 5- {2-trif luororaethylbenzqyl ) -3- (octahydroindolizitt-7-yl) - 

lH--indole chlorobenzoate 

5-- (3-trif Xuoramethojybenzpyl) -3- (octahydro-2H-Q[uiiiolizin- 
2-yl) --benzofxiran 

5- (2-dijnetlvlaininpb8nzoyl) -3-(l-azabicycloI5.4.&lxmdecan- 
15 4-yl> -benzothiophene 

5- (4-ph8iQrlbutanoyl) -3- (octahydroindolizin-7-yl) -IH- 
Indole 4-met}iyl]3enzoate 

5- (1-naphthoyl) -3- (octalvdro-2H-guinoli2in-2-yl) - 
benzofuran 

20 5- (4-pyridinecarbonyl) -3- (1-azabiqyclo [5 ^4 • 0] undecan-4- 

yl) -benzothiophene 

5-- (N-phenyl ) carboxanddo--3 - ( 1 , 2 , 3 , 4 ^ 5 , 8- 

hexabydroindolizin-7-yl ) -2-inethyl-lH--indole 2*4- 

dlnitrobenzoate 
25 5- (N-benzyl) carboxanddo-3- {1,4,5,6,7,8,9- 

heptahydroguinoli zin- 2 -y 1 > -benzofuran 

5- (N- (2- (4-chlorophenyl) ethyl) ) carboxartiido-3- (1- 

azabiqyclo [ 5 • 4 « 0 1 undec-3 -6n-4-yl ) -benzothiophene 4- 

hydros^benzoate 
30 5*- (N- (2- {S-^xtietbylpheDyl} ethyl] ) carboxaxQido-3- 

(1,2,3,4,5, 8-hexaIiydroindolizin-7 -yl ) -IH- indole 
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5- (N- (3- (2-*xnetho9OThenyl) propyl) ) carboxainido-3- 
(l«4,5«6t7,8, 9-h8pta]:^/drogM'&olizxn--2-yl ) -benzof uran 

5- (N- (4- (4--trif ltwramathylphenyl)butyl) ) carbascamido-B- (1 
azabicyclo 15*4*0] undec^-S -en-4 ) -benzothiophene 3 
5 methcxKybenzoate 

5- (M- (4-chlorpEdienyl) ) carboxaznido-3- (octaiiydroindolizxn- 
7-yl)-lH-indole 

5- (N-bazxzyl)carbc»camido-3- (octa]3ydro-2H-<2uinolizin-2-yl) 
benzofuran 

10 5- (N- {2-ph8netiyl) ) carbc»waiddo-3-- (1- 

azabicyclo [5.4.01 Tmdecan-4-yl } -2-in6thyl-b6nzothioph6xie 

5- (N- (3-phenpropyl> ) caxboxaxnido-3- (octahydroindolizin-7- 
yl)-lH-indole 

5- {N- (3-phetipropyl) ) carboxainido-3- (octalydro-2H- 
15 quixioli2in'-2-yl) -benzofuran phthalate 

5- {N- {4-phenbutyl) ) carboxainido-3- (1- 
azabicyclo[5.4. 0]xmdecan-4-yl) -beazothiophane 

5- (N-metlyl-N-ethanesul f onyl ) axnino-3 -(1,2,3,4,5,8- 
hexahydroindolizin-7-yl) -IH- indole 
20 5- (N-ethyl-N-propanesulf oiayl) andnp-S- {1, 4, 5, 6,7, 8, 9- 

h^tahydroguinolizin-2-yl) -benzofuran 

5-{N-isopropanesulfo3iyl)ainino-3- (1-- 
azabicyclo [5 • 4 ♦ 0] \mdec-3-en-4-yl) -benzothipphene 

5- (N-propy 1-N-butanesulf onyl ) ainino-3- {1,2,3,4,5^8- 
25 hexahydroindol i 2in-7 -y 1 ) -IH- indole 

5 - (N-isobutanesulf oxtyl ) ainino-3 - (1,4,5,6,7,8,9- 
h8ptahydroquinolizin-2-yl) -benzoftoran methanesulf onate 

5- (N-ssfi-butanesulf onyl) amino-3- (1- 
azabicyclo [5 • 4 . 0] mdec-3-en-4-yl} -benzothiophene 
30 5- (N-£SEt-butanesulf onyl ) anano-3- (1,2,3,4,5,8- 

hexahydroxndolizin-7-yl) -IH-indole 
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5- (H-butyl-N-beazeaesulf onyl ) aniino-3 - (1,4,5^6,7,8^9- 
heptalv<3zt>qui2iolizi2i-2-yl) -benzof uran 

5- (N,H-diethylaitdno9Ul£ooyl)a]nino-3- (1- 
azabicv'cio 15 ^4 . 0] undec-3-en-4-yl) -2-^tfayl-benzothiophene 
5 5- (N , N-dipropylaininostalf canyl } ainino-S - (1,2,3,4,5,8- 

hexahydroindolizin-7-yl} -IH-indole 

5- (N, N-dilsqprppylasiinosulf onyl ) aiiiino-3 ^{1,4,5,6,7,8,9- 
h^ta]3ydroquinoliziii-2-yl) -benzofuran 

5- (N,N-dilwtylandnosulf onyl) aniin6-3- (1- 
10 azabicyclo [5.4,0] undec-3 -en-4-yl ) -benzothiophene 

5- {N-ethanesulfoiiyl)aOTijio-3-(octal:ydroindolizin-7-yl) -IH- 
indole phenylsulfonata 

5- (N-propaaesulf oxsyl) axnino-3- (octahydro-2H-guinolizin-2- 
yl) -benzof uaran 
15 5- (N-isoprppanesulfoivl)a3Dtiino~3- (1- 

azabicyclo [5.4.0] undecan-4-y 1 } -benzothlqphene 

5- (H-butanesiilf oxjyl) aniino-3- {octahydroindolizin-7-yl) -IH- 
Indole 

5- (N-isobutanesulfonyl) axnino-3- (octahydro-2H-quinolizin- 
20 2 -y 1 ) -benzof uran 

5- (N-isopropyl-N-gga-butanesulf oonyl) ainino-3- (1- 
azabiqycio [5.4.0] undecan-4-yl } -]:>exxzotluophene 

5- (H- (£sst-butyl> sulf osyl) amino-3- (octahydroindolizin-7- 
yl)-lH- indole 

25 5- (N, N-diethylaainosulf oivD ainino-3- (octahydro-2H- 

guinolizin-2-yl) -benzof uran 

5- (N, N-dipropylaxninosulf onyl ) ainino-3 - (1- 
azabipy clo [5.4.0] \jndecas-4-Yl } -2 -stethy l-benzothlpphene 
5- (H, H-diisoprocylaminodul f ozq^l ) andno-3 - 
30 ( octahydroindolizin-7-yl) -IH-indole 

5- (N, N-di]9utylaminosul£onyl) aitd.no-3- (octa]:vdro-2H- 
quinolxzin«-2*^l) -^benzofuran 
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N-ethyl-N *-(3-{1.2,3,4,5, S-haxahydroindolizia-T-yl ) -IH- 
lndol-5-yl ) thiourea 

isopropyl -N'-l3-(l,4^5,6,7r8,9 -heptalydroq^iitioli zin- 2 - 
yl ) -lH-indol-5-yl ) thiourea 
5 N- (3-inethoxy) phenyl -N* - {3- {l-azabicycloI5 -4 . 0]undec-3-ea 

4-yi) -lH-indol-5-yl) thiourea 

N- {2-ethoxy) phenyl • - (2-methyl-3- (1,2,3,4, 5> 8- 
hexalvcbroindoliEin-7-yl ) -lH-indol-5-yl ) thiourea 
N-{2-ethoxy)phex3yl-N»-(3-{l,4,5,6,7.8,9- 
10 heptalydroquinolizin-2-yl) -lH-indol-5-yl) thiourea 

( 3 -ethoscy ) phenyl -N ' - (3 - { 1-azabicyclo [5.4.0] undec-3 -en- 
4-yl } -IH-'indol-S-yl ) thiourea 

(3--propo»y )phenyl-N* - (3- (1, 2 , 3 , 4, 5r 8- 
hexahydroindolizitt-V-yl) -lH-indol-5-yl) thiourea 
15 N-(3-isppropoxy)phenyl-N*-{3-{l,4,5.6.7,8,9- 
hqptalvdroquinolizin-2-yl ) -lH-indol-5-yl) thioxarea 

N- ( 4 -isopropoxy ) phenyl -N ' - { 3 - ( 1-azabicyclo 1 5 .4.0] mdec^3 
en-4-yl) -lH--indol-5-yl) thiourea phexvlacetate 

( 3 -but Qxy ) pheaoyl -N'-(3-(l,2,3,4,5,8 -hexahydroiodoli zin 
20 7-yl)-lH-indol-5-yl> thiourea hydrbrdtiloride 

N-(2,3-dibramo)pheivl-N»-(3-(l,4,5,6,7,8,9- 
heptal3ydroqui»olizin--2-yl ) -lH-indol-5-yl ) thiourea 

N- { 2 -braiiio-3 --i odo ) phenyl -N ' - ( 3 - ( 1 -azabi cyclo [5.4.0] undec 
3-en-4-yl ) -lH-indol-5-yl ) thiourea 
25 N-(3,4-difluoro)phenyl-N'-(3-(l,2,3,4,5,8- 
hexehydroindolizin-7-yl) -lH-indol-5-yl) thiourea 

N- {3-chloro-4-brcaK>) phenyl-^N' - (3-(l,4,5,6|7,8,9- 
h€qptalvdroauinolizin-2 -yl ) -lH-i&dol-*5-yl } thiourea 
(2-bramo-4-f luoro)phenyl-N' - (3- (1- 
30 azabiqyclo[5.4 .0]undec-3-^-4-yl) -lH-indol-5-yl) thiourea 
KT- (2 , 4-diiodo) phexyl-N » - (3- (1 , 2 , 3 , 4 , 5 , 8- 
hexahydroindolizin-7-yl) -IH-indol-S-yl) thiourea 
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N- ( 2 -c*a-oro-5-iodo ) pbanyl-N • - ( 3 - ( 1 , 2 , 3 , 4 , 5 , 8- 
hexafaydroindalizizi-7-yl) -lB-indol-5*yl) thiourea 

{2-f luorO"-6"iodo)pheivl-N* - (3- (1, 4, 5, 6, 7 , 8, 9- 
heptalvdroquinolizin-*2-yl) thiourea 
5 ( 3 -f luoro-5--chloro) phenyl-N • - {3 - ( 1- 

azabicyclo [5 ^4 . 0] undec-3-ea-4-yl J -lH-indol-5-yl) thioxurea 

N-phenethyl-N' - {3- [!# 2 , 3 , 4^ 5 , B-hexabydroindolizin-7-yll - 
lH-indol-5--yl) thiourea 

(4-phenbutyl)'-N'- (3- (1,4/5, 6,7,8, 9-- 
10 h^tahydroquinolizin-2-yl) -lH-ixxdol-5-yl ) thioxxrea 
N- { 2 -trif luoromethyl ) phenyl--N • ( 3 - ( 1- 
azabi cycle [5.4. 0 ]xmdec-3-en-4-yl) -lH-indol-5-'yl) thiourea 

( 3 --phexy 1 ) phenyl -N*-{3-(l,2,3,4,5,8 -hexal^y dr oindol i zin 
7-yl) -lH--indol-5-yl) thiourea 
15 N-propyl-N • - (3- (1-^azabiqyclo [5 .4 • 0] undecan-4-yl) -IH- 

indol-5-yl ) thiourea 

N-butyl-H'- {3- Coctal:Qrdroindolizin-7-yl) -lH-iadol-5- 
yl) thiourea 

N- {2-inetho>qy) phenyl-N' - (3- {octahydro-2H-guinolizin-2'-yl) 
20 lH-indol-5-yl) thiourea 

N- (4-ethoxy) phenyl -H'- {3- (1-azabicyclo [5 .4 .0] undecan-4- 
yl } -lH-indol-5-yl } thiourea 

K- (4-prx>poxy >pheayl-N' - {2-iftethyl-3- (octahydroindolizin-7 
yl) -lH-indol-5-yl) thiourea 
25 N- {2-'propoxy}phexayl-R* - (3- (octahydro-2H-quinolizin-2-yl) 

lH*-indol*-5-yl} thiourea 

N- { 2 --isqprqpojy ) phenyl -N • - { 3 - ( 1 -azabipyclo [5.4.0] undecan 
4-yl) -lH-indol-5-yl> thiourea 

N- (4-butoxy ) phenyl-N' - {3- (octahydroindolizin-7-yl) -IH- 
30 indol-S-^l ) thiourea 

N- (2-butoxy)pheiiyl-N' - (3- (octal^ydro-2H-quinolizin-2-yl) - 
lH-indol-5**yl) thiourea £uniarate 
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N- (2-xnethoxy)phetyl-M« - {3- (l-azabicycloIS .4♦01undecan-4- 
yl > -IH-indol-B-yl ) tliioiirea 

N- (2, 3-dibroaaioJphexxyl-M' - <3- {octahycbroindoli2in-7-yl) -IH- 
indol-5*-yl} thiourea 
5 N- (2-brooio-3--iodo)pheiyl-N* - (3- (octal:ydro-2H-quinolizin- 

2-yl) -lH-indol-5-yl) thioxirea 

{3 , 4-dif luoro) phenyl-M' - (3- (l-azabicyclo [5 • 4 . 0] imdecan- 
4-yl) -IH-indol-S-yl) thiourea 

M- (3'-chloro-4-branno)phenyl-'N» - (3- (octahydroinaolizixx-7- 
10 yl) -lH-indol-5-yl) thiourea 

N- (2-bxaino-4-f luoro) phenyl-N' - (3- {octahydro-2H- 
quinolizin-2-yl) -lH-inaol--5-yl) thiourea 

( 2 , 4-diiodo ) phenyl-N ' - {3 - { l-azabicyclo 15.4.0] tmdecaa-4- 
yl) -lH-indol-5-yl) thiourea 
15 N- (2-chlorO"5-iodo)pheiyl-N ' - (3- (octahydroindolizin-7- 

yl > -lH-indol-5-yl) thiourea 

N-{2-fluoro-6-iodo)phenyl-N' - (3- (octahydro-2H-Quinolizin 

2- yl ) -IH-indol-S'-yl ) thioxirea 

N- ( 3 -f luoro--5 -chloro ) phenyl ' ( 3 - ( 1- 
20 azabicyclo[5 .4 . 0] undeoan-4-yl) -lH-indol-5-yl) thiourea 

N- {3-phenprpEyl} - (3- (octahydroindolizia-^T-yl) -IH- 
indol--5-yl) thiourea 

H- {4-trif luorometh/l)phenyl-N' (3- (octahydro-2H- 
<Iainolizin-2-yl) -lH-indol-5-yl) thio\irea 
25 N- ( 4-phenyl ) phenyl -N • - { 3 - ( l-azabicyclo [5.4.01 \mdecan-4- 

yl) -lH-indol--5-yl) thiourea 

N- { 2 -brojno-3 -iodo ) phenyl^N ' - { 3 - ( l-azabicyclo [5.4.01 undec 

3- en-4-yl) -lH-indol-5^1)urea 

N-(3,4-difluoro)phenyl-N"-(3-(l,2,3,4,5,8- . . . 
30 hexahydroindolizin-7-yl) -lH-indol-5-yl) urea 

(3-chloro--4-bromolphenyl-H'- (3- (1,4,5, 6,7, 8, 9- 
heptahydroquinolizin-2-yl) -lH-indol-5-yl)urea 
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N- {2-broaK>-4-f luoro.) pheiyX--»' - (3- (1- 
azabicycl6t5.4 . 03undec-3-en-4-yl) -lH-indol-5-yl) urea 

N-(2,4-diiodo)phenyl-N'-(3-(l,2,3,4,5,8- 
hexaliy'draindolizin-? -yl ) -*lB-indol-5-yl } oirea 
5 N-{2-caaoro-5--iodo)phenyl-N'-(3--(l,4,5,6,7,8,9-- 
h^tafaydrogui2iolizin-2*-y 1 } } ure^ 

N- (2-f luoro-6-iodo)phenyl-N' - (3- (1- 
azabipyclo [ 5 • 4 • 0] undee-3 -en-4-yl ) -lH-indol-5-yl ) urea 

H- (3-f luoro-5-chlorol pheivl-N ♦ - {3- ( 1, 2 , 3 , 4, 5 /8- 
10 hexahydroindolizin-T-yl) -lH-indol-5-yl ) urea 

N- (4-phenbutyl) -N' - (3- {1/4; 5, 6,7,8,9- 
hq?tah3rdroQ[uinoli2xn-2--yl) -IH-indol-S-yDurea 

N-phenyl-N-propy 1-N ' - (3 - { l--azabicyclo [ 5 . 4 • 0 ] tindec-3 -8n-4- 
yl) -lH-ixxdol-5-yl)urea 
15 N-phenyl-N~butyl-N' - {3- (1, 2 , 3 , 4 , 5 , B-hexaJnydroiBdolizin-?- 

yl) -lH-indol-5*-yl)urea 

N-xte thyl -N-propy 1 -N • - ( 3 - { 1 , 4 , 5 , 6 , 7 , 8 , 9 - 
heptahydroqxiinolizin-2-yl) -lH-iBdol-5-yl)urea 

N-etlvl -N- iscpropyl -N " - { 3 - ( 1-azabicy clo 1 5 • 4 . 0 ] \mdec-3 -en 
20 4-'yl ) -lH-^indol-T'5-yl > urea 

N, N-diproiRyl-N •-t3-a,2,3,4,5,8 -hexalxydroindoli ziix-7 -y 1 ) 
lH-indbl-5-yl ) urea 

N-butyl-N-propyl-N^ - (3- {1,4,5,6,7,8,9- 
heptahydroquinolizin-2-yl ) -lH-indol-5-yl ) urea 
25 N-buty 1-N-isppropyl-N « - ( 3 - < l-azabicyclo [ 5 . 4 • 0 ] undec-3 -en 

4-yl) -lH-ixidol-5-yl)urea 

N-hexyl-N» - (3- {octalvdroindolizin-7-yl) -lH-iadol-'5- 
yDurea 

N- {2-buten-4-yl) -N' - (3- (octahydro-2H-quinolizin-2-yl) -IH 
30 indol -5 --yDurea 

(2-penten-5-yl ) -N' - (3- (l-azabicyclo [5*4.0] undecan-4- 
yl) -lH-indol-5-yl ) urea 
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(l-hexen-6-yl) - {3-- (octalydroindoli2in-7-yl) -IH- 
indol-5-yl ) urea 

N-{3-haxea-6-yl) -N'-(3- {l-{octahyaro-2H-quinolizixi-2--yl) - 
lH-lndol-5-yl) urea 
5 N-cyclppropyl-N* - (3- (1-^azabiqyclo [5 . 4 . 0] undecan-4-yl) -IH- 

indol-5-yl ) urea 

N-cyolppentyl-N* - (3- {oct:ahyfiroindolizin-7-yl) -IH-indol-'S- 
yDurea 

N-'Cyclooctyl-lT* - {3- (octahydro--2H--quinolizia--2-yi) -IH- 
10 itu!ol-5-yl)urea 

N- ( 2 -chloTO ) phenyl -N • - { 3 ( 1-azabicyclo 1 5 • 4 • 0 1 undecan-4 - 
ylj -lH-indol-5-yl)urea 

N- (3--bratno)phex?^l-N* - (3- (octahydroindolizin-7-yl) -IH- 
iadol ^5-yl ) xirea 

15 N- (3-f luoro)pheryl-N* - (3- (octahydro--2H-quinolizin-2-yl) - 

lH-iixdol-5-yl ) \irea 

N- (3-iodo)phecyl-N* - (2-methyl-3- (1- 
azabicyclo [5.4.0] iaiidecan--4'-yl } -IHrindol-S-yl ) urea 

(3 -pheryl) phenyl -N* - (3- (octahydroindolizin-7-yl) -IH- 
20 indol-5-yl ) urea 

{4-ethoxy )phenyl-N' - {3- (octahydro-2H-guinolizin-2-yl) - 
IH-ixxdol -5-yi ) urea 

( 2 - ethoxy ) phenyl -N • - ( 3 - ( l*-azabicyclo [ 5 . 4 • 0 ] undecan-4 - 
y 1 J -IE'- indol-5 -y 1 ) urea • 
25 N- ( 3 ^propaxy) phenyl -N' - (3- (octahydroindolizixi-7-yl) -IH- 

indol - 5-y 1 ) urea 

(2-isopropoxy >phenyl-N * - {3- (octahydro-2H-quinolizia-2'" 
ylj -lH-indol-5-yl)urea 

N- ( 4-isopropo:>rf) phenyl tJN • - { 3 - { 1-azabicy do 15.4.0] undecaa- 
30 4-yl} -IH-indol-B-yl ) urea 

( 3-butoxy ) phenyl-N ' - (3 - { octahydroindolizin-7 --yl ) -IH- 
iadol-5-yl| urea 
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oniyDpheivl-N* - (3- (octahydro-2H-quinoIizin-2'-yl) - 
lH-incSol-5-yl)urea > 

N- (2-foniyl) phenyl -N' - {3- {l-azabicyclo 1 5 • 4 . 0] unaecan-4- 
yl ) -IH-indol - 5 -yl } oirea 
5 N- {3-acetyl ) phenyl -N* (3- {octahydroi»doli2in-7-yl} -IH- 

indol-*5-yl)urea phenylpropionate 

{3-prc^anoyl)phenyl-N< - (3 - (octahydro-2H-guinolizin-2- 
yl ) -lH--indol--5-yl ) urea 

( 3 -ethyl thio ) pheny 1-N ' - ( 3 - ( 1 -azahicyclo 1 5 • 4 . 0 ] lindecan- 
10 4 -yl ) -lH-indol-5 -yl ) urea 

N- {2-ethylthio)pheDyl-N^ - (3- (octahydroindoli2in-7-yl) -IH- 
indol-5 -y 1 ) urea 

N-^ (3 -prcwlthio} phenyl -N* - (3- (octalv<3ro--2H-Quinolizin-2- 
yl) -lH-indol-5-yl)urea 
15 N- (3-isopropylthio)phOTiyl-W- {3- <1- 

azabiqyclo [5 - 4 . 0] undecan-4-yl ) -lH-indol--5-yl ) urea 

(2-methyl)phenyl-N' - (3-^ {octahydroindolizin-7-Yl) -IH- 
indol-5-yl) urea 

N- (3-ethyl)phenyl-N' - (3- {octahydro-2H-guinolizin-2-ylJ - 
20 lH-indol-5-yl)urea 

(2 -propyl) phenyl - (3- (l**azahicyclo£5 •4.0] iU2decan-4-. 
yi) -lH-indol-5-yl)uraa 

N- (3-isapropyl)pheiyl-B[' - (3- (octalvdroindolizin--7-yl) -IH- 
indol-5-yl ) urea 

25 N- (4-butyl)phenyl-N* - (3- {octahydro-2H-guiaolizin-2-yl) - 

IH- indol-5-yl ) urea 

N- {2-butyl)phenyl-ll' - (3- (l-azabicyclot5.4.01undecaa-4- 
yl ) -lH-indol-5-yl ) xxrea 

N- (3-inBthoxycarbonyl)pheiyl--N« - (3- (octahydroindolizin-7- 
30 y 1 ) -IH-indol-S-yl ) urea 

N- (2-ethoxycarboxvl)pheivl-N« - (3- {octahydrO'-2H- 
auinoli2in-2'-ylJ -lH-iadol-5-yl)urea 
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N- (4-etho>Qrcar]:K>Dyl ) pheiiyl-N • - (3 - (1- 
azabiqyclo [5 • 4 * 0 ] imdecan-4-yl ) -lH-indol-5-yl) urea 

N- ( 3 -proposvcarbonyi ) phooy 1-N ' - ( 3 - < octahydroindolizia-7- 
yl) -aH-indol--5-yl)tirea 
5 (2-butocxycarlx»3yl) phenyl --N'- (3- (octahydro-2H- 

guinolizin-2-yl) -lH-iadol-5-yl)urea 

N- ( 2 ^ 3 -dibromo ) phexyl -N ' - { 3 - ( 1 -azabi cyclo [5.4*0] undecan- 
4-yl J -lH-indol-5-yl)urea 

N- (2'-bramD-3-iodo)phe33(yl-N' - {3- (octahydroindolizin-?-^!) - 
10 lH-indol-5-yl ) urea 

N- (3^ 4-dif luoro>phenyl-N' - (3- (octal?ydro-2H-quinoliziii--2-- 
yl) -lH-indol-5-yl)urea 

N- (3-cdiloro-4-bramo>pheiQrl-N' - (3- (1- 
azabicyclo[5«4,0]Tmdecaii-4-yl) -lH-indol-5-yl)urea 
IS (2-broino--4--f luoro)phenyl--N' - (3- (octahydroindolizin-7- 

yl} --IH-indol-S-yl) urea 

N- {2, 4'-diiodo)phenyl-N' - {3- (octalydro-2H-quixiolxzin-2- 
yl ) -lH~indol-5-yl ) urea 

(2--chloro--5--iodo>phenyl--N' - (3- {1- 
20 azabiqyclo [5,4; 0] undecan-4-yl ) -IH-indol-S-yl ) urea 

N- (2--f l\ioro-6-iodo)phex5^1-N' - (3- (octahydroindolizin-7-- 
yl) -lH-indol-5-ylJ urea 

N- (3-f luoro-5-dbloro>phex3yl-N' - {3- (octahydro-2H- 
quinoli2iaa-2-yl> -lH-indol-5-yl>urea 
25 N- {3-pheaprppyl) -N* - (3- (l-azabiqyclo [5 . 4 • 0]undecan-4-yl) 

lH-indol-5-yl ) urea 

N-etbyl-N•^he^yl-N•- (3- {octahydroiadoli2ict-7-yl) -IH- 
indol-S-yl) xirea 

N-ispprqpyl-N-phenyl-N* - (3- (cx:tahpydrO'-2H-guinolizin--2- 
30 yl > -lH-indol-5-yl ) urea 

N-ettyl-N-aethyl-ll*- (3- (l-a2abicycloI5.4.0]undecaa-4-yl) 
lH-ittdol-5-yl ) urea 
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K-i»tlayl--N--isoproiyl-N* - (3- (octal3y<3roixidolizin-7-yl) -IH- 
indol-B-yl) uarea 

N-ethyl-K-propyl-N* - (3- (octahydro-2H-quinolizin-2-yl) -IH- 
indol-5.-yl ) urea 

5 N-ethyl-S-butyl-N* - (3- (1-azabiqyclo [5.4. 01 undecaii-4-yl 1 - 

IH-iadol-S-y 1 ) urea 

N-propyl-N-isQprqpyl-N^ - (3- (octalydroindolizin-7-yl) -IH- 
indol-5-ylJurea 

ll,N-aiisaproKsrl-N« - {3- (octaI?ydro-2H--quinoli2in-2--yl) -IH- 
10, indol-5-ylJiirea 

H, N-dibutyl-N • - (3- {l-azabicyclo 1 5 . 4 . 0] undecan-4-yl ) -IH- 
indol*-5-*yl ) urea 

S-lsopropcovcarboxxylaxidno-3*- ( 1 , 2 , 3 « 4 ^ 5 , 8- 
hexabydrolndolizin-7-yl) -2-etfayl-b6nzothiqph6n6 
IS 5- {l-butOTL-4-yloxy) carboi3ylaiBino-3- {1,4,5,6,7,8,9- 

h^tahydroquixiolizln-2-yl} -IB-indole iiydrdchloride 

5- (l-penteii-5-yl03Qr) carboaylainino-3- (1- 
azabicyclo [5.4. 0]undec-3-eiir4-yl>>-benzof uran 

5- (l-buten-4-ylcay) carbonylainino-3- (1,2,3,4,5,8- 
20 hexafaydroindolizin-7-yl) -banzothic^hene 

5- (3-pettten-5-yloxy ) carbonylamino-3 - (1^4,5,6,7,8^9- 
hqptahydroquinolizin-2-yl) -IH-indole 

5- {2-bexea-6-yloxy) carbory laTTu.no-3 - (1- 
azabicyclo[5.4. 0)tmdec-3-en-4-^yl) -benzofuran 
25 5- (4'hexan-6-ylOKy) carboxylamino-3- (1, 2, 3^ 4^ 5, 8- 

hexahydroindoli zin- 7 -y 1 ) -benzothiophene* 

5- (2-chlorophano5q^) carboir/laiidno-3- (1, 4, 5, 6,7,8, 9- 
h^tahydroqainolizin-2-yl) -IH- indole 

5- ( 3 - f luorophenoxy } carbony landno-3 - ( 1- 
30 azabicyclo [5.4.0] undec--3 -en-4-yl ) --benzof tiran 

5- (3-braxnophenoxy) carbonylatQino-3- (1,2,3,4,5,8- 
bexal3ydroindolizin-7-yl) -beazothiopheae 
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5- < 2-bz<3iiK^BnaKy ) carbonylaadtto-3 - {1^4,5,6,7,8,9- 
l3«ptaivd«)quinolizin-2'-yl } -iH-ixxdole 

5- (3«-lodqpheno9v) carbonylaadno-3- (1- 
a2abi<yclcI5,4 .0]undec-3-eaa-4-yl) -benzofuran 
5 5- (3-*niethcDcypbenc»Qr) carbQnylaxnino-3- (1,2,3,4,5,8- 

hexahydroixuSoli2in-7-yl) -benzothiqphene 

5- (4-etlic»yphenc»gf ) carbcxayla»ino-3- (1,4, 5, 6,7,8, 9- 
heptahydroquinoli2in-2-yl} -IH-indole 

5 - ( 2 - ethoxy ) phenoxycarboxy laxniao-3 - < 1- 
10 azabicyclo [5.4.0] iindec-S -8n-4 -yl ) --benzof uran 

5- (3-propo3OThenoxy) carbonylamixio-3- (1,2,3,4, 5, 8- 
hexahiydroindolizin-7-yl) -benzothiqphene 

5- ( 2 -butoxyph^aoxy ) carbooyIainiiio-3 - (1,4,5,6,7,8,9- 
heptahydroquixiolizin-2-yl ) -IH- indole 
15 5 - ( 4 -but03^heno3cy J carbony lainino-3 - ( 1 - 

azabicyclo [5.4. 0]undec--3-8n-4-yl) -benzof xiran 

5 -cyclobutoxycarboriylajairio*3 (1,2,3,4,5,8- 
lxexahydroindolizin-7-yl) -benzothiopheaae 

5 -cyclooctyloxycarbonylamTno-3 - (1,4,5,6,7,8,9- 
20 ixeptalydroquinolizin-2-yl } -IH-indole 

5- (butoxyitiethosq/} Ccu:bonylamino-3- (1- 
azabicyclo [5.4 * 0] imdec-3-en-4-yl) -baazof uxan 

5- (ethosqkTpropooy) carbonylainino-3- (1,2,3,4,5,8- 
hexahydroixidolizin-7-yl) -benzothiophene 
25 5-butoxycarbonylaiidno-3- (octahydroindolizin-7-yl) -2- 

pjfopyl-lH- indole 

5- (2-buten-4-ylo3Qr) carborylami no-3- (octahydro-2H- 
qtdnolizin-2-yl) -benzofuran 

5- (2-penten-5-'yl03Qr) carbonylaxnino-3- (1- 
30 azabicyclo 1 5 . 4 • 0 1 undecan-4 -y 1 ) -benzothiophene 

5- {l-hexen-6-yloxy) carbonylainino-3- (octahydroindolizin-7- 
yl)-lH- indole 
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5- (3-hexen-6-yloxy) carborvlainino--3- (octalvd3ro-2H-- 
gulziolizin*-2*-yl} -bexxzofivran 

5- O-chlorpphencwy) carbocylamino-3- {1- 
azabip/clo [ 5 . 4 « 0 ] undecan-4 1 ) -benzothiophene 
5 5- (2-£luorpph^oxy) carboaylamino-3- {octahydroindollzln-7- 

yl)-lH-inctole 

5- (4-f luorophenqxy ) carboi3yla]nino-3- (octahyaro-2H- 
qaixiolizin-2*Yl} -'bezizofuran 

5- (4-brQ!nopheno(xy ) carboivlainino-3- (1- 
10 azabicyclo [5«4. 0]uzxdecan*^4-yl) -banzothiophene 

5- (2-iodppheno3q^} carboxiylainino-3- (octahydroindolizin-7- 
yl)-lH-indole 

5- (4-iodopheno><y ) carboajylami tio-3- (octahYdro-2H- 
<auinoli2in-2-yl ) -benzof turan 
15 5- (3-chloropbeno3Qr) carbonyla3Daino-3- (1- 

azabicyclo [5,4.01 undecan-4 -yl ) -benzothiophene 

5- (2-xcieth03«yphenuoxy) carbonylainino-3- (octahydroindolizin-• 
7-yl) --2-etl:vl-lH-iaaole citrate 

5- {3-8tboxyphenaxy ) carboxylainino-3- (octahydro-2H- 
20 Quinolizin-2 -yl ) -benzof uran 

5- (4-propoxyplieno:xy ) carbory lainnno-3 - { 1- 
azabicyclo [ 5 . 4 • 0 ] tmdecan-4-yl ) -benzothiophene 

5- (2-propoxyph8noxy) carboxylaxnino-3- (octalydaroindplizin- 
T-yl) -IH^indole 
25 5- (3-butoxypheno3<y ) carbonylainino-3- (octahydro-2H- 

quinolizin-2-yl) -benzof uran 

5-cyclc^ropo3cycarborylaitdno-3- (1- 
azabicyclo [ 5 « 4 , 0 ] iHidecan-4-y 1 ) -benzothiophene 

5-cyclofae«ylo3vcarbonylaflUJxo-3- {octalxydrodLndolizin-7-yl) - 
30 lE-indole 

5-cyclooctyloxycarbonylaxidno-3--(octalvdro-2H-quinolizin- 
2-yl) -benzof uran 
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5- (propoKyethpxy ) carbozvl^^^ 
azabicyclb [ 5 « 4 « 0 ] iindecan-4-yl ) -baazothiosdiiezie 

5- (4-xaeth03«ybutcay ) carbotjylaamino (octahydaroindolizin-?- 
yl)-lH-indole 

5 5- {acetyl) ajnino-3- (1|4,5|6,7,8, 9-lieptahydrdquiiioliaia-2- 

yl) -benzofuran 

5- (Irotyrpyl) aaiino-3- (l-azabicycloI5*4.0Jimdec-3-en-4-yl) • 
benzothiosdbiene 

5- (pentanqyl) andno-3- 2 ,3,4,5/ 8-bexahydroindoXizin-7- 
10 yl) -IH-izidole glycollate 

5- (2-m©thylbutaixoyl) amino-3- {1> 4, 5,6,7,8,9- 
heptaI:Qrdroquinoliziix--2--yl } --benzof uran 

5-- {2, 2-d5jRethylpropanoya) aiaino-3- (1- 
azabipyclo 1 5 • 4 . 0 1 unclec-3-eii-4-yl ) -benzotbiophene 
15 5- (heptanpyl) andno-S - (1,2,3,4,5, 8-^hexahydroindolizin-7 - 

yl)-lB-indole 

5- (cyclooctylcarbonyl) aiaino-3- (1,4,5,6,7,8,9- 
heptahydroquinolizin-2'-yl ) -benzof tiran 

5- (4-ph€aiylbutanoyl)ainino-3- (l-azabicycl6I5.4.01\indec-3- 
20 8n-4 -y 1 } -benzothiopbene 

5- (phenojyacetyl) axnino-3- {1 ,2,3,4,5, 8-hexahydroindolizin 
7-yl)-lH-indol© 

5- (4-pbenc»arbutanpyl) axQixxo-3- ( 1 , 4, 5, 6, 7, 8, 9- 
heptahydroquinoli2in-2-yl ) -benzof uran 
25 . 5- (butO3<yacetyl}aitiino-3-(l-azabipyclo[5.4*0]\aiidec-3--en--4 
yl) -benzotbipphene 

5-(4-©thoxybutanoyl)amino-3'- (1,2,3,4, 5,8- 
bexaliydroindoliziB-7-yl)'-lH-indole tartrate 

5-(buto3cycarboxiylacetyl)axnino--3--(l,4,5, 6,7,8,9- 
30 heptahydroquinolizin-2-yl)-benzofiiran 

5~ (4-but03ycarbo»ylbutanoyl) aiidno-3- {1- 
azabicyclo [5 ,4 . 0 )undec-3-en-4-yl) -benzothiopbeae 
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S-benzpylaxaino-S- (1, 2« 3, 4, 5, 8-h8xaiv:droindolizin-7-yl} 
lB*-isdole hydrochloride 

5-b8nzpyla3idno-3- (1,4,5|6,7,8/ 9-heptalydroquinoli2in-2 
yl) -benzofuran 

5 5-ben2oylaa»i2|o-3-{l-azabicycloI5-4. 0]uadec-3-'en'-^ ~ 

benzothiophmid 

S-beacizcylaxnino-S- {1 * 2 , 3 , 4^ 5 1 8-hexa3iydroiiiydolizin-7-yl ) 
IH-indole 

S-b8nzoylBxtdao-3- (1« 4« 5, 6, 7 , 8, 9^^-heptahydroguinolizin--2 
10 yl}-benzofuran 

5-benzoylamiBO-3- {1-azablcyclo 15,4. 0] \indec-3-en-"4-yl ) - 
benzothicqphene 

5-b6nzQylaxhino**3 - {1,2«3»4,5,8 -hexahydroindolizin-7 -yl } 
iH-indole 

IS 5-beazoylasiino-3- {1^4«5,6,7,8, 9-b^taliydroguinolizin-2 

yl) -benzofuran 

5-benzpylamino-3- {1-azabicyclo [5*4. 03 undec-3-«i-4-yl) - 
behzothlophexxe 

5 -beazoylamino- 3 - (1,2#3,4,5^ 8-hexahydroindolizin-7-yl) 
20 IH-indole 

5-benzpylaxnixio-3~ (1, 4, 5 , 6, 1 , 8, 9*'heptahydroquinolizin-2 
yl) -benzof urazi propanesulfonate 

5-benzoylaadno-3- (l--a2abicarclot5.4.01undec-3-en-4-yl) - 
benzotbiophene 
25 5- {4-f luorobenzoyl) ainino-3- (1,2^3,4,5,8- 

bexahydroindDlizin-7-yl) --IH-indole fumarate 

5- (4-f luorobenzcyl) ainino--3- (1, 4, 5, 6,7,8, 9- 
heptahydroguinolizin-2--yl ) -beoazof uran 

5- ( 4 - f luorobeazqyl) einino-3 - C 1-azabicy clo [5.4.01 undec-3 
30 en-4-yl ) -beazothiophene 

5- (4-f luorobenzqyl) aittino-3- {1, 2 ,3,4,5,8- 
hexahydroindolizia-7-^1) -IH-lndole 
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5- {4-f luorobenzoyl) oiiiino-3- (1 « 4, 5« 6# 7^ 8, 9- 
heptahydroguinolizin-2-yl} -benzpfuran 

5- {4-f luorobenzoyi ) amino-3- (l-azablcyelo 1 5 ♦A . 01 xmdec-3- 
6n-4-yl } -benzothiophene 
5 5- (4-Cluorcbanzoyl ) anilno-3- (I«2«3»4i5f8- 

hexafaydroiiidolizin-7 1 ) -IH- indole 

5- {4-f luorobeazoyl J -M-inathylainino-3- (1,4,5,6,7,8^9- 
heptahyarx3Qpiinolizia--2--ylI -benzof uran napbthalene-l-sulf onate 
5- (4-f luorobeaazcvl) a»ino--3- (l-azabicyclo [5.4. 0.]xmdec-3- 
10 en*-4 -yl ) -benzothiophene 

5*- (4-£luorobeiizoyl) aiaixu>*-3*- (1,2,3,4,5,8- 
he3cahydroindolizin-7-yl J -1H-- indole 

5*- (4-f luorobanzoyl} andno-^S-- (1,4, 5, 6, 7 , 8, 9- 
h0pta]iydrcquinolizin<*2-yl) -beazofuran 
IS 5- (4-f luorcibenzqyl) aadao-S- <l-azabiqyclo C5 .4 • 03undec-3- 

en-4-yl) -bexxzothicqphene 

5- {2-c4ilor6benzoyl ) andJM-3- (1,2,3,4,5,8- 
he3Cshydroindolizin-7-yl) -IB-* indole 

5- {2-chlorcben2cvl)axnino-3-{l,4,5,6,7,8, 9- 
20 hj^tahydroquinolizin-2-yl J -benzof uran 

5- ( 2 -chlorobenzoy 1 ) ainino-3 - ( 1 -azafaiqyclo 1 5 . 4 • 0 3 undec-3- 
en-4-yl) -benzothiophene 

5- (2-chloroben2pyl)Qinino-3"-(1^2,3,4,5, 8- 
hexahydroindolizin-7-yl) -IH- indole 
25 5- (2-chlorobenz<vl)ainino-3-(l,4,5, 6,7, 8,9- 

beBtaliydroguinolizin-2-yl ) -benzofuran 

5- (2-chlorobenzqyl) ainino-3- (l-azabiqyclolS ♦A.0)nndec-3- 
en-4-yl ) -benzothiopbene 

5'-U^chlorobenzcyl)ainino-3-(l,2,3,4,5, 8- 
30 bexahydroindolizin-7 -yl > -IH-indole 

5- (2 -chlorobenzoy 1) -N-ethylamino-3- (1, 4, 5, 6,7 , 8, 9- 
heptahydroquinolizin-2-yl} -benzofnran 
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5 - ( 2 -chlor6beKu;pyl ) BSiino-3 - ( 1 *-azabicyclo [ 5 • 4 • 0 ] und8C-3 - 
en-4-yl) -benzothiophene 

5** (2-dilorobenzGyl} amno-3- (1, 2 , 3 ,.4« Sj 8-* 
hexafaydrolndolizin--7^1) -lE-indole 
S 5-(2-cblorQb6nzoyl)axidno-3-(l/4|5«6r7«8,9- 
hepta}vdrogaixxoli2xn*-2-yl) -benzofuran 

5- ( 2 -chloatobanzoyl ) axniQO-3 - ( 1-azablcyclo [5.4.0] und6c-*3 - 
en"4-yl.> -beazothiophene 

5- (3-broa»ben2oyl) anujao--3-- (1, 2 , 3 , 4, 5, a- 
10 hexahydroindolizin-7-yl ) -IH- indole 

5- { 2 --iodobeazoyl ) -N--propylaanino-3 - ( 1,4,5,6/7|8,9- 
heptahydroguinolizin-2-yi ) -benzof uran 

5- ( 3 -athylbemLzpyl ) amino-3 - ( 1 -azabicyclo 1 5 . 4 • 0 ] undec-3 -en- 
4 -y 1 ) -benzothipphene 
15 5- ( 4-propylbenzoyl ) ainino-3 - (1,2,3/4,5,8- 

hexahydroindolizin-7-yl} --iH-indole 

5- { 2 -propylbenzoyl ) amino-3 - ( 1 , 4 , 5 , 6 , 7 , 8 r 9 - 
heptahydroqixiaolizin-2-yl) -beazofiiraa 

5- {3-butylbanzayl) ainino-3- (l*-azabicyclo [5.4 • Olimdec-3-en- 
20 4-'yl) -benzothiophene 

5- 1 4-ethQxybenz^l ) amino-3- {1,2,3,4,5,8- 
heacahydroxndolizin-? -yl ) -IH- indole 

5 - (2 -ethoog^bGnzoy 1 ) -N-isopropy lamino-3 - (1,4,5,6,7,8,9- 
heptal:vdroguinolizin-2 -yl ) -benzof uran 
25 5- (3-prQpo3<ybenzciyl)araiii»-3-(l-azfiLb 

en-4-yl} -benzothipphene 

5- (2--butoxybenzoyl)Euniao-3-(l,2,3,4,5,8- 
bexabydroindolizin-7-yl) -beiusofxiran 

5 - ( 4-butcx)vbenzoyl ) axQino-3 - (1 / 4 , 5 , 6 , 7 , 8 , 9- 
30 beptaliydroquinolizin-2 -yl ) -IH- indole 

5- (3-pant03qfbenzoyl) aznino-3" (l-azabiq/clo {5 .4 • 0]undec*-3- 
en-4-yl) -banzothiophene 
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5- {3-hexylo»ybenzoyl} amino-a- (1^2,3,4,5,8- 
hexaliydroindDlizin-*? -yl ) -benzofuran 

5 - ( 3 -hepty loixybenzoyl ) axnino-3 - {l,4,5,6,7,iB,9- 
heptafaydroguinolizin-2-yl} -IH-lndole 
5 5- {2-octylo«ybeazQyl) aiaino-3- (l-azabipyclo [5 ^4 . 0] undec-3- 

-benzothiophene 
5 - { 4 -octy IcxKybenzQy 1 ) amino-S -{1,2,3,4,5,8- 
hexalwdroindolizin--7--yl) -benzofiiran 

5- ( 3 -octylojybenzoyl ) Qxnino-3 - { 1 , 4 , 5 , 6 , 7 ^ 8 , 9 - 
10 h^tahydrotjuinolizin-2 -yl ) -iH-indole 

5 - ( 3 -metlyl thiobenzqyl ) aatdno - 3 - ( 1-azabicyclo 15.4,0] imdec- 
3 -en-4-yl ) -benzothiophene 

5- (4 -propyl t±iobenzpyl ) -N-butylaxidno-3- (1,2,3,4,5,8- 
hexahydroindolizin-7-yl> -benzof uran 
15 5- { 2 -propyl thiobenzoyl } amino- 3 - {1,4,5,6/7,8,9- 

heptahydroquinolizin-2-yl) -IH- indole 

5- { 3 -butyl thiobenzpyl ) ainino-3 - ( 1-azabicyclo 1 5 . 4 • 0 J undec- 
3-en-4-yl ) -benzothipphene 

5 - ( 2 -nitrobenzoy 1 ) amino- 3-(l, 2,3,4, 5,8- 
20 hexahydroindolizin-7-yl)-benzofuran 

5- (2 -cyanobenzpyl) a3iiino-3- ( 1 , 4 , 5 , 6 , 7 , 8 , 9- 
h^tahydroquinolizin-2-yl) -IH-indole 

5- (2- (diinethylamino ) benzoyl ) ami no-3- { 1- 
azabicyclo [5 • 4 . 01 undeC'-3-en-4-yl ) -benzothiophene 
25 5- (3-- { diethy lamino ) benzoyl ) ainino-3 -(1,2,3,4,5,8- 

hexahydroindolizin-? -yl ) -benzof uran 

5- ( 4- (dipropylamino) benzoyl ) andno-3 - {1,4,5,6,7,8,9- 
h^tahydroguinolizia-2-yl) -lH*-indole 

5- (2-trif luorcQonethoxybenzoyDaxoino-S- (1- 
30 azabiGyclo[5.4.0]undec-3-en«*4-yl} -benzothiophene 

5- (3-tri£luoronidthoxybenzoyl } asdno-3- (1,2,3,4,5,8- 
hexal3ydroindolizin-7-yl) -benzofxiran 
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5- (3 orsylbenzoyl ) esiino-3 - (1 , 4 / 5 , 6 / 7 « 8 « 9- 
h6ptafaydroquinollzixi--2^yl ) -IH-Indole 

5- (3-acetylben2oyl) aaoino-a- (l-aaobicyclo [5 • 4 . 0 ] uiidec-3- 
enr4-yl) -benzothiophene 
5 5- {2- tpropanoyl) beazqy.l^asiinLO-3- (1 « Z, 3 , 4, 5 r 8- 

h6xabydroindolizin"»7-yl ) **benzo£tiran 

5- (4- {prc^anoyl)benzcyl)aiaino-3- (1,4^5,6,7,8,9- 
h^tahydrcguinolizin-Z'-yl) -IH- indole 

5- (3 - ( butanoy 1 ) benzoyl ) amino-3 - { 1 -azabicy clo 1 5 • 4 . 0 1 undec- 
10 3 -en-4 ^1 ) -benzothiophene 

5- (3- (benzoyl) benzoyl ) amino-3- {1 , 2 , 3 , 4 , 5 , 8- 
he5ahydroindolizin-7-yl) -benzofuran 

5- ( 3--xnethanesulf onylbenzcyl) ainino-3- (1,4,5,6,7,8,9- 
beptahydroqiiinolizin-2-yl) -IH- indole 
15 5- ( 3 -ethanesulfonylbenzoyl > ainino-3 -11- 

azabiqyclo [5 • 4 . 0]undec-3-en-4-yl) -benzothiophene 

5 - ( 2 -butanesul f ony Ibenzoy 1 ) amino-3 - {1,2,3,4,5,8- 
hexahydxt>indolizin-7-yl) -benzofuran 

5- ( 3 -butanesul fonylbenzoyl ) amino -3 - (1,4, 5, 6, 7,8/9- 
20 heptahydroguinolizin-2-yl)-lH-indola 

5- (2-ph6rylbenzoyl ) amino-3- (1-azabicyclo [5 ^4 . 0] tmdec-3- 
8n-4-yl > -benzothiophene 

5- (2 , 3 -dibromo) benzpylamino-3- (1,2,3,4,5,8- 
hexahydroindolizln*-7*iri} -bmxzofuran 
25 5- (2-brQou>-3-iodo}benzoylamino-3- (1,4,5,6,7,8,9- 

heptatvdroguinolizin-2-yl) -IH-indole 

5- { 3 , 4-di£luoro}benzoylamino-3 - ( 1-azablcyclo [5 • 4.01 undec- 
3 -en-4 -yl ) -benzothiophene 

5 - ( 3 -chloro -4 -bromo } benzoyldmino-3 - (1,2,3,4,5,8- 
30 hexalv^droindolizin-7 -yl ) -benzof uran 

5- (2*-broiK)-4-f luoro) benzoylamino-3- (1,4,5,6,7,8,9- 
h€ptahydroqui3aolizin-2-yl) -IH-indole 
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5- (2, 4-diiodo) beasaylaxnixio-3- (l-*azabicyclo[5 .4 • 0]uzidec-3'- 
en-4-yl) -benzQthlqphene 

5- ( 2-cailoro-5-iodo) ben^oy^Badno-3- (1,2,3,4,5*8- 
hexafaydiroindolizln*^7-^l) -benzofuran 
5 5-{2--fluoro-6--iodo)benzoylamixio--3--(l,4,5,6,7,8,9-- 
heptdl3yd]:oQEuinolizin^2*yl } -IH-ixidole 

5- (3-f luoro-5-cfliloro)beix2oylaadno-3- (1- 
azabicyclo [ 5 . 4 • 0 ] undec-3 -ert-4-y 1 ) -benzothiophene 

5- (2-tbienoyl) ainino-3- {1,2,3,4/5, 8-hexahydroindolizin-7- 
10 yl)-banzofuran 

5 - { 2 - thi eapy 1 > axniao - 3 - ( 1 , 4 , 5 , 6 , 7 , 8 , 9 - 
hqptahydroQuinolizia-2-yl) -iH-xndole 

5 - ( 2 - thienpyl ) aroino-S - ( 1 --azabicyclo [5.4.01 \mdec-3 -en'-4 - 
yl) -benzothiophene 
15 5- {2--tliienc3yl)a2Bino--3- (1, 2, 3, 4, 5, 8-hexahydroindolizin-7- 

yl3 -benzofuran 

5- (2-thienQyl) axniiio-3-{l,4, 5, 6,7,8,9- 
h^taliydroquinolizin-2 -yl ) -IH-iadole 

5-* (2 - thienoyl ) amiao-3 - ( 1-azabicyclo [ 5 . 4 • 0 1 iuadec-3-en-4 - 
20 yl J -benzothipphene 

'5- {2-thienoyl) amino-3- (1,2,3,4,5, 8-he>cahydroindolizin-7- 
yl ) -benzofuran 

5- {2-thienpyl ) amino-3- (1,4,5,6,7,8,9- 
heptahydroQuxnolizin--2-yl) -iH-indole 
25 5- (2-thienqyl) aiaino-3- (1-azabicyclo £5.4. 0] undec-3-en-4- 

yl> -benzotbiopbene 

5 - ( 2 - thienoyl ) atnino-3 •'(1,2,3,4#5, 8--hexahydroindolizin-7 - 
yl ) -benzofuran 

5-- ( 2'-Uiienoyl ) ainino--3 { 1 , 4 , 5 , 6 , 7 , 8, 9- 
30 b85pta]iydroquinolizin-2-yl ) -IH-indole 

5- ( 2 - thienoy 1 J amino- 3 - ( 1-azabicyclo I S . 4 . 0 1 undec-3 -en-4 - 
yl) -benzothiophene 
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5- (3 -tMenoyl ) axrdno-3 - U # 2 ^ 3 , 4 ^ 5 , 8--heKaliyd^ 
yl)-benzD£uran 

5- (3-thienpyl} aznino-S- ( 1, 4 , 5 1 6 / 7 « 8« 9- 
heptabvdroquxnolizln*-2-yl) -lE"*indole 
5 S- (3-dtiienoyl}aBdno-3- (l-a2abi^clo[S*4.0]undec-3r-en-4- 

yl) -bensothicqphene 

5- (3--t±denc3yl) ainino-3- (1 , 2 , 3 « 4 , 5^ 8-hexahydroindolizin-7- 
y 1 ) -benzofuran 

5- {3-tJii8noyl)ainino-3- {1# 4^ 5, 6, 7/ 8, 9- 
10 heptalydroquinoli2in-2--yl)--lH-indole 

5 - ( 3 - thiencyl ) ainino-3 ( l-^azabicyclo 1 5 ♦ 4 ♦ 0 ) undec-3 -en-4- 
y 1 ) -benzothiophene 

5- {3-thieaoyl} ainino-3- (1,2,3, 4, 5, 8-hexahydroindoli2in-7- 
yl) -benzof \iran 
15 5-(3-thieaqyl)ainino-3-(l,4,5, 6,7,8,9- 

h€rptahydroquixlolizin-2-yl} "iH-indole 

5- ( 3 - thiency 1 ) amn no-3 - (1-azabicyclo [5 . 4.0] undec-3-en-4- 
yl ) -benzothiopheae 

5- (3 - thienoyl ) axnino-3 - {1,2,3,4,5, a-hexahydroinoLolizin-?- 
20 y 1 ) -benzof uran 

5- ( 3--thienoyl } aitiino-3-- { 1 , 4 , 5 , 6 , 7 , 8 , 9- 
heptahydroquixioli2xn-2-yl) -IH- indole 

5- ( 3 - thiencyl ) amino-3- {1-azabicyclo 15 . 4 . 0 J undec-3-6n-4- 
yl) -benzothiophene 
25 5- ( 2-f uroyl ) ainino-3 - (1,2,3,4,5, 8-hexahydroindolizin-7- 

yl) --benzofuran 

5- (2-furoyl) ainino-3- (1,4,5,6,7 , 8, 9-heptahydroquinolizin- 
2-yl) -iH-ixjdole 

5 - ( 2 - f uroyl ) ainiao-3 - ( 1 -azabiqyclo [5.4.01 xmdec-3 -en-4-yl ) - 
30 banzotbiophrae 

5** (2-f\nrcyl) Hinino-3- (1,2,3,4,5, 8-hexaby^^indolizin-7- 
yl) -benzofuran 
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5- 1 2-£uroyI ) dSiino*-3 - (1,4«5,6«?,8, 9<*heptahydroquinolizin- 
2-yl}-lH-indole 

5- ( 2-f uroyl^ axnino-3- (l-aza2)icyclo [5 .4.0} undec-S -en-4-yl ) 
benzothiophene 

5 5- (2-f uroyl) andno-3- (octal:vdro-2E-quinolizin*-2-yl ) - 

benzofuran 

5^(2 -*f turpyl ) asiino-3- (1,2,3,4,5, S-hexalv^oindolizln.-?- 
yl)-lH-indole 

5- ( 2 tirpyl ) ajDino-3 - (1,4,5,6,7,8, S-^h^taliydroquinolizin** 
10 2*^1 } ^benzothiophene 

5- (2-furoyl) andxxo-3- (1-azabicyclo [5 .4.0]undec-3-an-4-yl) 
benzofuran 

5- (2-f tiroyl) axnino-3 -(1,2,3,4,5, 8-haxahydroindolizin-7- 
yl)~lH-indole 

IS 5- (2-furoyl}andno*-3** (1,4,5, 6,7,8, 9*-heptabydroguinolizin- 

2-yl} **benzothiqphene 

. 5- ( 3 -f uroyl ) amino-3 - ( 1-azabicyclo 1 5 . 4 • 0] undec-3 -en-4-yl ) 
benzofusran 

5- {3-f uroyl) amino-3- (1,2,3,4,5, 8-hexahydroindolizin-7- 
20 yD^^lH'^indole 

5~ { 3 - f uroyl ) axDino-3 *-(l,4,5,6,7,8,9 -beptahydroquinolizin* 
2**yl) -benzothiophene 

5- { 3 -f uroyl ) ainino-3- ( 1-azabicyclo 15.4.0] undec-3 -en-4-yl ) 
benzofuran 

25 5- ( 3 - f uroyl ) ainino-3 - (1,2,3,4,5,8 "-heMJiydroindolizin-7- 

yl>-lH-indole 

5- ( 3 -furoyl ) ajaino-3 --(1,4,5,6,7,8, 9-heptahydroquinolizin- 
2-yl) -benzothiophene 

5 - ( 3 - f uroyl ) aitdno-3 - ( 1 -azabicy clo 15.4.0] xindec -3 -en-4 -y 1 ) 
30 benzofuran 

5 - ( 3 - £ uroyl ) amino- 3«-(l,2,3,4,5,8 -hexahy droindol i z in-7 - 
yl)-lH-indole 
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5- ( 3 - f urpsrl ) ainino-3 ^ (1,4, 5, 6, 7, 8, 9 -heptahydroquinolizin- 
2-yl)-bexizothipphene ziaphthalene**2-8ulfonat6 

5- {3-ftirpyl) aini»o-3- (1-azabicyclo 15.4. 01 tindec-3-ea-4-yl) - 
benzofuran 

5 S- ( 3 -f ixrpy 1 ) ainino-3 -(1,2,3,4.5,8 -haxahydroindolizin--?;; 

yl) -IH-indole 

5- { 3 uroyl ) amino-3 - (1,4,5,6,7,8, 9-heptahydroquinolizin- 
2 --y 1 ) -benzothiophene 

5- (propanpyl) amino-3- (octahydroindolizin-7-yl) -benzofuran 
10 inandalate 

5-- {2-mBthylprppanc3yl) aiaino-3- (octahy<i'^o-2H-guiiiolizin~2- 
yl)-lH- indole 

5-- (2-xnethyl-4-butyn-l-oyl)ainino-3- (1- 
azabicyclo [5 « 4 . 0] undecan-4-yl ) -benzothxQphene 
15 5- (2-nietl)ylbutanoyl) -N--iDetlylandLno-3- (octahydroindolizin- 

7-yl) -benzof uran 

5-- (hex-3-enoyl) aznino-3- (octahydro-2H-Quinolizin-2-yl) -IH- 
indole 

5- (cyclohaxaneacetyl) a3Dino-3- (1-azablqyclo [5 • 4 • Olundecan- 
20 4~yll-benzotliiophene 

5- (cycloheptylcarbox^fl) a3idnc-3- (octahydroindolizin-7-yl) - 
benzo£uran 

. 5- (4-phex«rlbutanpylJ amino-3- {octal3ydro-2H-quinolizin-2- 
yl}-lH-indole 

25 5- (5-phenylpentanoyl) amino-3- (1-azabiqyclo [5 .4 . Olundecan- 

4-yl) -benzothiophene 

5- {3-phenc»?ypropaxioyl)axnino-3- (octahydroindolizin-7-^1) 
beazofursm 

5- (5--phexiaKypentanoyl)andno-3- (octahydro-2H-quixiolizixL-2- 
30 yl) -IH- indole 

5- ( 3 -propoxypropanoyl } aiaino-3 - ( 1- 
azabicyclo 15 .4.0] undecan-4-yl) -benzothiophene 
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5- (5-ixiethe»OTentanoyl} aaiino-3- (octahyaroiadolizin-7--yl) 
benzofixran 

5- ( (3-^prapo3q^carboi^yl)propaxi(yl) ainino-3-- {octalvdro-2H- 
quinolizin-2^1} <-lH-indole 
5 5- ( ( 5 -inethcjq^carbaQyl ) pen tanoy 1 ) ainino-3 - ( 1 - 

azabicyclo [5.4.0] und6can-4-yl ) -bwzothiopheae 

5- (benzcyl**M**6tfayl) (octal^y^droindolizin-Y-yl ) - 

benzofixran 

5-b8nzoylaniino-3- (octahydro--2H-quinolizin-2--yl) -•lH--incU>l8 
10 5 -benzoy lainino-3 - ( 1 -azabicyclo 1 5 . 4 • 0 1 undecan-4 -y 1 ) - 

benzothiophene 

S-benzoylamino-3- (octahydroindolizin-7-yl) -benzof uran 
5-banzpyla2nino-3- {octahydro-2H-quinolizin-2-yl) -IH-indole 
5-benzoylainino-3'-{l-azabiqyclo [5.4 •0]iandecan-4-yl) - 
15 benzothiophene 

5-benzoylaitiino-3- (octahydroindolizin-7-yl} -benzofuran 
5-benzqylaitdno~3- (octahydro-2H-quinolizin-2-yl) -IH-indole 
lydrochloride • 

S-benzoyl-N-proH/landno-S- (l-azabi<?yclo 15 *4 • 01undec:an-4- 
20 y 1 ) -benzothiophene 

5-benzoylemino-3- (octahydroindolizin-7--yl) -benzofuran 
S-benzpylemino-S- (octahydro-2H-quinolizin-2-yl) --IH-indole 
5-benzpylamino-3- {1-azabicyclo [5.4 » 0]undecan-4-yl} ^ 
benzothiophene 

25 5-benzoylamno-3- {octahyaroindolizin-7-yl) -benzofuran 

5- (4-f liiorobenzoyl)axnino-3- (octabydro-2H-guinolizin-2- 
yl)-»lH-indole 

5- (4-£luorobenzpyl ) ainino-3- (1-azabicyclo [5 • 4 . 0]undecan-4-' 
yl) -benzothicqphene 
30 5- (4-£lxxorobenzQyl}axQino-3- (octahydroindolizin-7-yl) - 

benzofuran 
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5- (4-f luoTObeazcyl)asnino-3- (octalydro-2H-quinolizia-2- 
yl)-lE-indole 

5- (4-f luorobeazoyl ) aadno-3- U-azabipyclo [5 . 4 • 0 ] undecan-4" 
yl) -benzothiqphene 
5 5- (4-f luordbenzoyl) aitiino-3- (octahycbroindolizin-7-yl} - 

benzofusran 

5- (4-f luorobenzpyl) aniino-3- (octahydro-2H-quinolizin-2- 
yl)-lH-indole 

5- (4-f luorobenzqyl) omiBo-3- (l-azabicyclo [5 .4 . 0] xindecan-A' 
10 yl ) -beazothiopheaae 

5- (4-f luorobenzpyl) aminO'-S- {octahydroindolizin-7-yl) - 
benzofiiran 

5- ( 4- f luorobenzoyl ) amino-3 - {octabydro--2H--q\xinolizin-2- 
yl)-lH- indole 

15 5- (4-f luorobenzoyl) atni.no-3- tl-azabipyclot5.4.0]iaidecan-4 

yl)-benzothiophene fuinarate 

5- 1 4-f luorobeazoyl) ainino-3- <octahydroindolizin-7-yl) - 
benzofturan 

5- (2-chlorobeazcvll andno-3- (octahydro-2H-quinoliziii--2- 
.20 yl)-lH-indole 

5- { 2 -chlorobenz wl ) andLno-3 - ( 1-azabiqyclo 1 5 • 4 . 0 ] undecan- 4 
yl } «*b8nzothiophene 

5- {2--cailorbbenzqyl) aini»o-3- ( octalvdroindolizin-7-yl ) - 
benzofuran 

25 5- (2-chlorobenzoyl) amino-3- (octdbydro*-2H-quiiiolizin-2<- 

yl) -IH'-indole 

5- {2-dbLLorobenzoyl) axQino-3- ( 1-azabicyclo 15 . 4 • 0] undecan-4 
yl) -benzothipidtiene 

5- {2-dhlorobenzoyl) amino--3-- (octahydroindolizin-7-yl) - 
30 benzofuran 

5- (2-chlorobenzoyl ) andno-3- {octahydrO"2H-quinolizin-2- 
yl)-lH-indole 
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5- (2-chlorobeazpyl) eatdno-3-- (1-azabicyclo [5*4 • 01 undecan-4- 
yl) -benzothiophone 

5- (2--chlor6beri2oyl)aiiiino-3- {octahydroindolizin-7-yl) - 
benzofuran 

S 5- {2--chlorob^zoyi>a3idno-3*- (octabydb:o*'2H**quizK>Xizin-2r 

ylj -lH-indol« • 

5- ( 2 -chlorobenzoyl ) amixxo-B - ( 1-azabicyclo 1 5 . 4 • 0 1 iindecan-4- 
yl) -benzotMophene 

5- {2-'Chlorobenzoyl) axnino-3- (octahydroindolizin-7-yl) - 
10 benzofiaran 

5^ (2-bromobenzoyl) ainizio-B^ (octa]:ydro-2H-Qpiinollzin--2-yl) - 
IH'-indole 

5- (4-etlQrlben2oyl) amino-B- {1-azabicyclo [5 .4 . 0] undecan-4- 
yl) -benzothipphene 
15 5~ (2--etlylben2cyl) axnino-B"- (octahydroindolizin-7--yl ) - 

benzofixran 

5- (3-pro!pylbenzpyl)d3idjao-"3" toctahydro-2H-quiaoli2in-"2- 
yl)-lH-indolB 

5- {4-butylbenzoyl> aaino-S- (l-azabicycloI5*4 . Oliaixdecan-4- 
20 yl ) -benzothiophisne 

5- <2-butylbeiizpyl> amnO'-S- {octalydroindolizin-7-yl) - 
benzofuran 

5- (3-ethcxxybenzpyl)ainino-3- (octal3ydro-2H-quinolizia-2- 
yl)-lH-indole 

25 5 - ( 2 -propojcybenzoyl ) amiao-S - ( 1 -azabicy clo [5.4*03 undecan- 

4-yl> -benzothipphene 

5- { 3 -butcaybenzcyl ) amino-3 - { octalaydroindolizin--? -yl ) - 
benzofuran 

5- (4-pentyloxybenzoyl)ainino-3- {octalydro-2H-Quinolizin-2- 
30 yl)-lH-indole 

5- (2-pe9Git:yloxybazi2oyl} axDinor-3- (1- 
azabicyclo [ 5 • 4 • 0 } undecan-4 -yl ) -benzothxqpiheiie 
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5- (2-h83vloxybenzqsrl) a2nino-3- (octalvdroiadoli2in-7-yL) - 
benzoftitan 

5- (4-he?vloxybenzoyl)aiiiino-*3- <octaiydro-2H-'Quinolizin-2- 
yD-lH-iadoIe 
5 5 - ( 2 --snetlvlthiobenzoyl } ainino-3 - ( 1- 

azabiqyclo [5.4.0] imdecan-4-yl } -benzothiophene 

5- {2-etJ3yltMobenzpyl)ainino-3- (octaiy<3toixidolizln-7-yl) - 
benzofuran 

5- ( 3 -propylthiobenzcyl) ami no-3- (octalydro-2H-guinolizin- 
10 2-yl)-lH-iadole 

5 - ( 3 -nitrobenzqyl ) ©inino-3 - ( 1-azabiqyclo [ 5 • 4 . 0 1 uadecan-4 - 
y 1 ) -benzothiophene 

5- (3-cyaaobenzoyl)aauLno-3- (octahydroixidoli2in-7--yi) - 
benzofuran 

15 5 - { 4 ( di3Kethylaxniao ) benzoyl } amino-3 - { octahydro-2E- 

quinolizin-2-yl) indole 

5 - {2 - {diethylaxttino) benzoyl) -N-propylainino-3- (1- 
azabicyclo [5.4. 0] mdecan-4*ryl ) -benzothiophene 

5- (4- (diethylainino) benzoyl) ainlno-3- (octahydroindolizin-7- 
20 yl) -benzofuran 

5- ( 3 - ( dibutylamino } benzoyl ) aadno-S - ( octahyd«>-2H- 
quinolizin'-2-yl) -IH-indole 

5- (4-tri£luoraxoetbo3VbeEnssoyl) aznino*-3- (1- 
azabiqyclo [ 5 • 4 • 0 ] undecan*-4-yl ) -benzotbiox^ene 
25 5- (4- (formyl) benzoyl) aiaino-3- {octahydroindolizin-7-ylJ - 

benzofitran 

5- {2- { f ompyl ) benzoyl ) amino-3 - ( octahydro-2H-quinolizin*2- 
yl)-lH-indole 

5- ( 2 ( acetyl } benzoyl ) airdLno'-3 - ( 1-azabicyclo [5.4.0] undecan- 
30 4-yl ) «-benzothlophene 

5- (3- (propanoyl } benzoyl ) aittino-3- (octabydroinaolizin-?- 
yl) -benzofiaran 



so 

5- ( 3- (butanc3yl) benzoyl ) amiao-3 - (octahydro-2H-quinoli2in- 
2--yl) -IH-iadole 

5- (2- (butanoyl)beiia;oyl)amino-3- (1- 
azabicyclo [5*4. 0} imdecan-4*-yl) -benzothiopheae 
5 5- (2- (benzoyl) benzoyl) ainino-3- (octahydxroindolizin-7-yl) - 

benzofiiran 

5- (2- (inethanesulfoiyl) benzoyl} amino--3- (octahydro-2H- 
<luinolizin-2-yl) -IH-indole 

5- (3- Ipropanesulfonyl) benzoyl ) axnino-3- (1- 
10 azabicyclo 15.4.0] tuQfiecan--4 -yl ) -benzothiqphene 

5-- <2-butanesulf onylbenzoyl)ainino-3- (octahyclroindolizin-7- 
yl) -benzofuran 

5 - { 3 -pherylbenzoy 1 ) ajain0'~3 - ( octahydro'"2H-quinolizin-2- 
yl)-lH-indole 

15 5-- <2 , 3-dibroxno) benzoyl -N-isopropylainino-3 - ( 1- 

azabicyclo [ 5 4 • 0 1 undecan-4 -yl ) -benzothiophene 

5- (2-broitio-3-iodo)b6nzoylQi!iino-3- (octahydroindolizin-7- 
yl) -benzofuran 

5- (3 , 4-dif l\xoro)benzpylaitdno-'3- (octalydro-2H-quinolizin- 
20 2-yl}-lH-indole 

5-» {3*-chlorO"4--brorno)benzpylomino--3- (l- 
azabicyclo 1 5 • 4 . 0 ] undecan-4-yl ) -benzothiophene 

5- (2--bronK)-4-f luoro)benzoylandxiD- (3-- (octabydroindolizin- 
7-yl) -benzofuran 

25 5- (2 , 4*-diiodo)benzQylaxnino- (3- (octatvcb:o*^2H-Quinollzin-2-* 

yl) -IH-indole 

5- (2-chloaro-5-iodo)benzoylaaiino-- (3- (1- 
azabicyclo [5 . 4 . 0] undecan--4~yl} ^-benzothiophene 

5- (2-£lxioro-*€<-iodo)benzoylBXtiino- (3- (octabydrolndolizin«»7- 
30 y 1 ) -benzofuran 

5- (3-f l\ioro-5-chloro)ben2oylainino-3- (octahydro-2H- 
guinolizin-2-yl) -IH-indole 
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5- (2-ldaiencyl) -M-butylafliino-?- (1- 
azabicyclo (5 • 4 * 0 ] iiadecan-4--yl } -']3en20t±lophm8 

5- {2-thienoyl) andno-3- (octahytJroindolizaa-V-yl) - 
benzofuran 

5 5- (2-thienc3yl J amino-3- (ocrt;aly(Sbro--2H-(Xuinolizin--2-yl) -IH- 

indole 

5- { 2-thienoy 1 ) aBilno-3 - { 1-azabipyc lo [ 5 ♦ 4 . 0 1 undecan-4'^1 ) - 
beaazotMophene 

5- (2-thi6noyl} amiao-3- (octahydroindolizin-T-yl) - 
10 benzofxiran 

5- (2-tluerxoyl)aniino-3- (octahydro-2H-guinolizin--2-yl) -IH- 
Indole 

5 - ( 2 -thiencyl ) ainino-3 - ( l-azabiqyclo [ 5 • 4 » 0 1 undecan-4-yl ) - 
benzothiophene 

IS 5~ (2--thienqyl) axoino--3- (octahydroindolizin-7-yl) - 

benzofxiran 

5- (2-thlenoyl) emino-3- (octahydro-2H-quinolizin-2-yl) -IH 
indole 

5- {2-thienpyl) amino-3- {l--azabicyclo 15.4. 0]iindecan-4-yl) 
20 benzothios^ene 

5- { 2 -thienpyl) amino-3- (octalardroindolizin-7-yl) - 
boazofuran 

5- ( 2 -thienoyl) amino-3- (octahydro-2H-quinolizin-2-yl) -IH 
indole 

25 5- O-thienqyl) aioino-3- (l-azabicydo [5.4 . 01 undecan-4-yl) 

benzothiophene 

5- (3-thiencyl) ainino-3- (octahydroindolizin-7-yl) - 
benzofxiran 

5- {S-thienoyDamino-S- (octaJ^ydro-2H-Quinolizin-2-yl) -IH 
30 indole 

5- {3-thienqyl) amino-3- {l-azabicycloI5.4.01undecan-4-^l) 
benzothiopb^e 
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5- (S-'thienoyl) aniino-3- {octaloydroindolizin**?-^!} - 
bexizofuxan 

5- {3-tM€aacyl>aniiafxo-3- (octalaydro-2H-quiiioli2in-2-yl) -IH- 
indole 

5 5- ( 3 - thienpyl ) amno-3 - { 1 -azabicyclo [5*4.0] undecan-4 -yl ) - 

benzothiophene 

5- {3-thienqyl) axnino-3- (octalaydroindolizin-7-yl} - 
benzofuran 

5- (3-thienoyl>a3nino-3- {octalydro-2H-cjudLnoli2in-2--yl) -IH- 
10 indole 

5- (3 -thienoyl) a3»ino-3- (l-azabicyclo [5 . 4 ♦ 0] und8can-4-yl ) - 
benzothiophene 

5- (3-thianoyl) aadLno-3- (octahydroindolizin-7-yl) - 
benzoftiran 

IS 5- ( 3 -thiegggyl ) ainino-3 - (octahydro-2H-quinolizin-2-yl) -IH- 

indole 

5-- (2-f uroyl) ainino'-3- {l-azabicycl6 [5 • 0]undecan-4-yl) - 
benzothioi^ene 

5- (2-f\iroyl)aminc-3- (octahydroindolizin-7-yl}-benzofiiran 
20 5- (2-furqyl) amino-3- {octahydro-2H--quinolizin-2-yl) -IH- 

indole 

5- (2-f uroyl > and.no-3 - (l-azabicy clo 15.4,0] UDdecan-4-yl ) - 
benzothiophene 

5- (2-f uroyl) ajnitto-3- (octahydroindolizin-7-yl) -benzofuran 
25 5- (2-f uroyl) amino-3- (octahydrO'-2H--quinolizin-2-yl) -IH- 

indole 

S** ( 2 uroy 1 ) amno-3 - < l-azabicydo [5.4.0] vindecan-4-y I ) - 
benzothiophene 

5- (2-f uroyl) asnino-3- (octa]3ydroindoIizin-**7-yl) -benzofuran 
30 5- {2-furoyl) amino-3- {octahydro-2H-quinolizin-2-Yl> -^IH- 

indole 
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5- (2-f iirayl) amino-S- (1-azabicyclo [5*4 . 03un<J8can-4-yl) - 
benzothipphene 

5- (2-f uroyl) aniino-3- (octahydroindolizin-7-yl} -benzofuran 
5- (2-furoyl}ainiao-3-{octalvdro-2H-quinoliEia-2-^^ 
S indole 

5- 1 3 - f uroyl > amino-S - ( 1-azabi cycle 1 5 • 4 . 0 ] undecan-4-yl ) - 
benzotbiophene 

5 ( 3 - furoy 1 > ainino--3 - { oc t ahy dro indol i zin-7 -y 1 ) -beaazof uraa . 
5- O-ftiroyl) amino-?- (octalvdro-2H-quinolizin-2-yl) -IH- 
10 indole 

5- (3-furqyl) axDino-3- {1-azabicyclo [5.4 • 0]und8can-4-yl) - 
benzothipphene 

5- (3-fur<yl) amino-3- (octaliydroindolizin-7-yl} -benzofuran 
5- (3-furcyl) axidno-3- (octahydro-2H-quinoli2in-2-yl) -IH- 
IS indole 

5- (3-f urcyl) ainino-3- (1-azabicycloi 5 • 4 . Olimdecan-4-irl) - 
benzothipphene 

5 - ( 3 - f uroy 1 ) ainino-^3 - ( octahydro indol iz in-7 -y 1 ) -benzof uran 
5- {3-fxtttyl) Bndno-3- {octahydro-2H-Quinolizin-2-yl) -IH- 
20 indole 

5 - ( 3 - f lurpyl ) amino-3 - { 1-azabicyclo 1 5 ♦ 4 « 0 ] \aidecan-4*-yl ) - 
benzothiophene 

5- (3-furoyl) axnino-3- (octahydroindolizin-7-yl) -IH- 
indole 

25 5- (3-f urpyl) aiiiino-3- (octaliydro-2H-quinolizin-2-yl> - 

benzof uran 

H- [pyridin-2-yll -5-carboxamido-3- (1,2,5,6- 
tetrahydroMrridin-4-yl) -IH-indole 

N- Ifur-3-yl] -5-carboxainido-3- (1, 2 , 5« 6-tetrahydropyridin- 
30 4-yl ) -benzothiophene 

N- lEyrazol-3-yl] -5-carboxainido-3- {1,2,5,6- 
tetrafaydropyridin-4-yl) -^benzoSuran 
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N- lthiazol-2-yl J -5-carboxaitddo-3- (1, 2,5^6- 
tetrahydrpByxidin-4-yl ) -IH- indole 

N- Iguinolin--4-yl] -5-carboxaiaidio-3- (1,2,5,6- 
t etralydroRyr idin-4 -y 1 ) -benzothiophene 
5 N-Iimida20l--4-yl]--5-carboxainido-'3- 11- 

azabicyclo [5 . 4 . 0] undecan-4-yl) -benzof tiran 

N- 1 fur-3 -^y 1 ] -5-carboxanddo-3 ( 1 , 2 , 5 , 6-- tetrahydrppyridin 
4-yl)-lH-indole 

[pyrimidin-B-yl] -5-carboxainido-3- (octahydroindolizin- 
10 yl) -benzothicphene 

N- Iiiidol-2-yl] -5-carbox2anido-3- (octal:ydro-2H-Quiiiolizin 
2-yl) -benzofuran 

[isoxazol--5-yl] -5-carboxaiaido-3- (1- 
azabicyclo 1 5 . 4 . 0 1 \mdecan-4 -yl ) --iH-indole 
15 5-ainino-3- (1^2,3, 4, 5, 8-hexahydroindolizin-7- 

y 1 ) pyrrolo [3,2 -b] pyridine 

5- { 3 -chloropheiiy 1) thio-3 - ( 1 , 4 , 5 , 6 , 7 , 8 ^ 9- 
heptabydroquinolizin-2-yl ) -2-inethylp:^olo [3 , 2-blpyridine 

5- (2-pyridinyl) thio--3- (l-azabicyclo[5 .4♦0]undec-3-en-4- 
20 yl) pyrrolo 13 /2-b] pyridine decanoate 

5-propancy 1 -3 --{1^2, 3, 4, 5^ 8-hexahydroindolizin-7 - 
yl } R^xrolo [3,2 -b] pyridine suberate 

5- { 3 , 3 -dimetly Ibutanoyl > -3 - { 1 -azabicyclo [5.4.0] undec-3 - 
en-4-yl > pyrrolo [3,2 -b] pyridine 
25 5- {3-f luorobenzoyl) -3- (l-azabicyclo[5 • 4» 01undeC'-3-en-4- 

yl)pyftoli5t3 # 2-b3ttfriaine 

5 - { 3 -pyiridinecarbony l)-3-(l,4,5,6,7,8,9- 
heptaliydroguinolizin-2 -yl ) pyrrolo [3,2 -b] pyridine 
5- iN-phenyl) carboocaniido-3 -(1,2,3,4,5,8- 
30 hexahydroindolizin-7--yl)-2--inethylpyrrolo[3,2-b]pyridine 2,4- 
dinitrobenzoate 
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5-(N-]:>8nzyl)carbc»casddo-'3-(l,4^5,6,7,8j 9- 
hepta]:iydb:oquixtolizi&-2-yl ) pyrrolo [3,2 --b] pyridine 

5-{N- <2- (4-c*Llorophenyl) etlsyl) J carboxaaido-B- (1- 
azabiqyclo [5 .4 •O] undec-3-en-4-<yl) pyrrolo 13, 2-b] pyridine 4- 
S liydroxybenzoate 

S - (N-isciprc!pyl--N-*£S£*-butanesulf ocyl > aaiino-~3 - ( 1- 
azabicyclo [5.4.0] undecan-4-Yl ) pyrrolo [3 « 2-b] pyridine 

5- (N- (£S££,-butyl} sulf onyl) asiino-3'* {octahydroindolizin-?- 
yl ) pyrrolo [3 , 2-b] pyridine 
10 5** {M,N-diet±ylaniinosul£o»yl)a2Dino--3- (octataydro-2H- 

guinolizin-2-yl) pyrrolo [3 , 2-b3pyridine 

N-ethyl-N« - (3- {1, 2 . 3 , 4, 5, 8-hexahydroindolizin-7- 
yl ) pyrrolo 13,2 -b] pyridin-5-yl ) thiourea 

N-isoprppyl-H '-(3-(l,4,5,6,7,8,9 -h^tahydroquinolizin-2- 
15 yl) pyrrolo 13 , 2-b]pyridin-5-yl) thiourea 

N- ( 3 -roethojQr ) phexyl -N • - ( 3 - ( 1 -azabi pyclo [5.4.0] undeq-3 -en- 
4-yl) lyrrolo [3 , 2-bl pyridin-5-yl ) thioizrea 

N- { 2 -brcxno-3 -iodo ) phenyl -N ' - { 3 - ( 1 -azabicyclo [5.4.0] \mdec- 
3 -en-4-yl ) pyrrolo [3 , 2 -b] pyridin-5-yl ) urea 
20 N-(3.4-difluoro)ph8nyl-N'-(3-<l,2,3,4,5,8- 

hexahydroindoli2in-7-yl ) 5yrrolo[3 , 2-blpyridin-5--yl ) urea 

N- (3-cdiloro-4-broroo)phenyl-N' (3- (1, 4, 5 , 6, 7, 8, 9- 
heptahydroquinoli2JLn-2-yl) pyrrolo [3 , 2-b]pyridin-5-yl)urea 

N- (2-broino-4-f itxoro)phe3ayl-N» - (3- {1- 
25 azabicyclo [5.4.0] undec-3 -en-4-yl ) pyrrolo [ 3 , 2-bl pyridin-5- 
yDurea 

N-metlyl-N-prppyl-N • - (3- (1, 4 , 5 , 6, 7 , 8. 9- 
heptahydroquinolizin-2-yl) pyrrolo [3 , 2-blpyridin-5~yl) urea 

N-etlyl-N-isopropyl-N* - (3- (1-azabiqyclo [5 .4 . 0]undec-3-en- 
30 4-yl ) pyrrolo [3 , 2 -b] pyridin-5-yl ) urea 

N, N-dipropy 1 -N'-{3-a,2,3,4,5, 8-hexahydroindolizin-7 - 
yl)pyrrolol3 ,2-blpyridin-5-yl)urea 
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N-butyl-N-propyl-N •-{3-(l,4,5,6,7,8,9- 
lieptal5/droq\iinolizin-2-yl ) pyxrolo 13 , 2-b]pyridin-5-yl) urea 

N-butyl--N-isopropyl • - ( 3 - ( l-azabi<yc lo 1 5 • 4 . 0 1 undec-3 -en- 
4 1 ) pyrrolo [ 3 ^ 2 -bj pyridin-5-y 1 ) urea 
5 N-hexyl-N^ - (3- {octal?ydroindDli2in--7--yl )pyrrolo [3 , 2- 

blpyridin-5-yl)urea 

N-- {2--buten-4-yl) -N' - {3- (octahydro-2H-qxiinolizin-2- 
yl ) pyrrolo [3 , 2-b3 pyridin-5-yl) tirea 

N-cyclopentyl-N' - (3- {octahydroindolizin-V-yDpyrrolo {3 , 2- 
10 blpyridin-B-yDurea 

5-isQprqpoxycarboi]ylaTnino-3 -(1,2,3,4,5,8- 
hexahydroindoliziB-7-yl) -2-ethylpyrrolo [3 , 2-b3pyridine 

5- (3 -branophencMcy ) carboi3ylaioino-3 - (1,2,3^4^5,8- 
haxahydroindoli2in-7-yl) pyrrolo [3 , 2-b]ivridine 
15 5- (acetyl ) ainino-3 - (1,4,5,6,7,8,9 -heptal:ydroguinoli2iii-2 - 

yl ) pyrrolo [ 3 , 2 -b] pj^idine 

5- (butyroyl)amiao-3- (l-azabicycloI5 .4, 0]^mdec-3-en-4- 
y 1 ) pyrrolo 1 3 , 2 -b] pyridine 

5- (pentanoyl) aiaino-3- (1,2,3,4,5, 8-hexahydroindolizin-7- 
20 yl } pyrrolo [3, 2 -b] pyridine glycol late 

5 - ( qy clooctylcarboiiyl ) andno-3 - (1,4,5,6,7,8,9- 
heptahydroguinolizin-2-yl) pyrrolo [3 , 2 -b] pyridine 

5- (4-phanylbutancyl) aitdno-3- (l-azabicycloI5 .4 . Olundec-3- 
en-4-yl)pyrrolo [3 , 2-b]pyrldine 
25 5- (phenoj^acetyl) amino-3- (1,2,3,4,5, S-hexahydroindolizin 

7 -yl ) pyrrolo 1 3 , 2 -b] pyridine 

5-benzpylainino-3 - { 1-azabicyclo 15 •4,01 undec-3 -en-4- 
yl > pyrrolo [3,2 -b] pyridine 

5-- (4-f luorobenzqyl ) amino-3- (1,2,3,4,5,8- 
30 hexafaydroindolizin-7-yl)K^rolo[3,2-blpyridine £uznarate 
5- (4-f luorobenzoyl ) amino-3- (1,4,5,6,7,8,9- 
heptaby^'3roguinolizin-2-yl ) pyrrolo 1 3 , 2'»b] pyridine 
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5- ( 2 -thienpyl ) ajnino-3 -(1,2,3,4,5, 8-hBxahydroindoli2in-7 - 
yl ) pyrrole 1 3 \ 2-bl pyridine 

5- {2-f urpyl) axnino-S- (l-azabiQycloC5 .4. 01tuidec--3--en-4-- 
yl ) pyrrolo 1 3 , 2-b) pyridine 
5 5- (4-phenylbutanoyl)ainino-3- (octa]3ydro-2H-quinolizin-2-' 

y 1 ) pyrrolo [ 3 , 2 -b] pyridine 

5 - ( 3 - f urpyl ) amino-3 - ( 1 -azabicyclo [5.4-0] undecan-4- f 
y 1 ) pyrrolo [ 3 , 2 -b] pyridine 

5- (3-f urpyl) andno-3- (octahydroindolizin-T-yl) pyrrolo 13 , 2- 
10 b] pyridine 

5- {3-f uroyl) ainino-3- (octahydro-2H-quinolizin-2- 

yl ) pyrrolo 13 , 2-b] pyridine 
> 

The conpoimds of the invention may be prepared by 
15 proced\ires well known in the art. Those con^nnds urtiere Y is 

hydrogen, hydroxy, aicino, halo, or -I1R^C(0]R^^ way be prepared 
by reacting appropriately eiabstituted IH-indoles, pyrrolo [3 ^ 2- 
b] pyridines, benzofturans or bensothipphenes with compotinds of 
Formula (A) . ^iSiis chemistry is illustrated in SSynthetic 
20 SOhesna I where Z is hydrogen, hydroxy, banzylosQr, nitro, l^loi 

amino, or^NRSc(O}R^0ff is Ixydrogen, hydrooQr, halo, amino, 

or -NrSc(0)R^^, and n and R are as defined siQxra. 
Synthetic Sehane I 
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TbB indoles, p5rrrolo[ 3, 2 -b] pyridines, benzoftzrane, or 
benzothiophenes can be condensed with a coirpomd o£ Fo rmu la 

S (A) in the presence o£ a suitable base to give the 

corresi>onding 3-{l,2,3,4, 5,8-hexahydroindoli2in-7-yl) , 3- 
(l,4,5,6,7,8,9-heptahydroquinoli2in-2-yl) , or S^-d-- 
asabioyclo [5,4.01 iindec-3 -en-4-yl ) indoles , -pyrrole [3,2- 
bl pyridines, -benzofurana, or -benzothiophenes of Formula II. 

10 The indoles, pyrrole [3, 2-b] pyridines, or the 2-alkyl- 

benzofurans or benzothiophenes and about 1.3 equivalents of a 
cox&pound of Formula {&) are added to a solution of an excess 
of base, typically soditan or potassium hydroxide, in a lower 
alkanol, typically methanol or ethanol, and the reaction 

15 reflxnced for 0.25 to 24 hours. T?he resulting con?>ounds of 
Formula II znay be isolated from the reaction tnixture by the 
addition of water. Cosnpounds which precipitate may be 
isolated directly by filtration while others may be extracted 
by adjusting the pH of the solution and extracting with a 
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water isoiiscible solvent such as ethyl acetate or 
dicfaloromethane ♦ *Che coiqpounds recovered may be used directly 
in subsequent steps or first purified by silica .gel 
dbromatograplv or reczystallization from a suitable solvent. 
5 I3ie bensofuran or benzotbiophene cosnpounds of formula II 

or III where R is bydrogen and Z is other than bromo or iodo 
are prepared by selective bromi nation of a suitable benzofuran 
or benzothipphene with bromine in acetic acid« The reaction 

ie typically performed at about SO^c for about 4 hours • The 
10 volatiles are then removed under reduced pressure and the 
residue is subjected to an extractive workup under basic 
conditions, The resulting 3-bromo- benzothipphene or 
benzofuran in diethyl ether is then treated \ixth an alkyl 
lithium, typically n**butyl lithiuooi, in the same solvent i at 

15 **7B0C to affect a halogen metal exchange. After stirring at 
this temperature for about 1 hour, ' the reaction mixture is 
treated with an equivalent of an appropriate compound of 
Formula (A) . Once the addition of the oooaqpound of Foranula (A) 

is complete, the reaction mixture is stirred at -78% for an 
20 additional 3 hours. It is critical to maintain the reaction 
mixttire at this teiqperature to avoid eopiilibration of the 
anion to the 2 -position of the b^izofuran or benzothiophene 

ring. The reaction mixture is then allowed to warm to -20% 
over about 50 minutes. An excess of base, typically sodium or 

25 potassium hydroxide^ in a lower alkanol, typically methanol or 
ethanol is then added and the reaction refluxed for 0.25 to 24 
hours. The resulting confounds o£ Formula II may be isolated 
and purified as described avtpra. 

Those benzofuran and benzothipphene coiqpounds of the 

30 invention where Y is baxoeno or iodo and R is hydrogen may be 
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accessed tv subjecting the corresponding S-amino derivative to 
Sandm^er reaction conditions * 

The skilled artisan will appreciate that tiie 5*brosiio 
cosi!po\inds of the invention xoay be converted to the 

5 corresponding 5-iodo ccsnqpoxmds via halogen inetal exchange 

described supra, followed by the addition of elemental iodine • 
The compoimds of Ponaula 11 may be used to prepare other 
coBOpounds of the invention or, if desired, may be hydrogenated 
over a precious nietal catalyst, such as palladivtm on carbon, 

10 to give the corresponding 3- {octahydroindolizin-7-yl) , 3- 
{octahydro-.2H-guinolizin-2-yl) , or 3- (l-azabicycloI5.4^01 - 
undecan-4-yl) -IH-indoles, -pyrrolo [3^ 2 ^-b] pyridines, 
-•benzofuransr or -benzothipphenes (P) - When 2 is broxno, a 
tydrogenation catalyst such as sulf ided platinum on carbon, 

IS platinum oxide, or a mixed catalyst system of sulf ided 
platinum on carbon with platinum oxide is used to prevent 
hydrogenolysis of the 5-bromo substituent during reduction of 
the hexahydroindolizinyl, heptahydrocjuinolizinyl, or 
a2abiqycloI5,4*0]undeceivl double bond. Ihe lydrogenation 

20 solvent may consist of a lower alkanol/ such as methanol or 
ethanol, tetrahydrofuran, or a mixed solvent system of 
tetrafaydrofuran and ethyl acetate. 73ie faydrogenation may be 
performed at an initial tiydrogen pressure of 20-80 p.s.i«/ 

preferably from 50-60 p,s«i., at 0-&0%, preferably at ambient 
25 tenperature to 40^C, for 1 hour to 3 days* Additional charges 
of Iiydrogen may be required to drive the reaction* to 
completion depending c»i the specific substzrate. Hhe coaqpounds 
of Foxmila III prepared in this waxmer are iisblated )oy removal 
of the catalyst lay filtration followed concentration of the 
30 reaction solvent under reduced pressure « Vbie product 

recovered imy be used directly in a subsequent step or further 
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purified by chrcsonatofirraptiy, or by recrystallissation £rom a 
suitable solvent. Olbe skilled artisan will appreciate that 
these bjyxSrogenation conditions typically reduce arosrattic nitTO 
groiQ>8 to the corresponding amines. 
5 As an alternative to bydrogenation, the cooapgppunds of 

Formula II may be converted to the corresponding coiqpounds of 
Fozmula III by treatment with trifluoroacetic acid/trietl:^!-. 
silane if desired, ihe coinpound of Foxxmila II is dissolved in 
trifluoroacetic acid 1:o which is added an excess « 1.1-10.0 

10 equivalents, of triethylsilane* Ibe reaction mixture is 

stiirred at about ambient temperature for frara about 1 to about 
48 hours at ^^ch time the reaction mixtiire is concentrated 
under reduced pressure. The residue is then treated with 2M 
sodium or potassixmi hydroxide and the mixture extracted with a 

IS water immiscible solvent such as dichlorpmethane or dietbyl 
ether, ^e resultant coxopounda of Formula III can be purified 
by column chrooonatograpby if necessary or desired. 

The compounds of Formula (A) required for the preparation 
of the compoxmds of the invention may be prepared from 

20 methyl vinyl ketone and an appropriate amino-dialkylacetal or - 
cyclic acetal according to the procedures found in Tet» het», 

3281- (1983), and J.C.S. Park. I, 447 (1986). rChese 
acetals are generally commercially available or can be 
synthesized by well known methods in the art from their 

25 corresponding ccmmercially available 4-'Substituted butanals or 
5-substituted pentanals. This chemistry is illustrated in 

3ynthetic Scheme II, where m is 3*4, or 5, L and are 
independently C1-C4 aUcyl* or L and taken together with the 
oxygen atom to which thsy^ are attaclhed form a 5 or 6 menibered 
30 cyclic acetal, and n is as defined supra. 
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(A) 



VbB coKDpounds o£ Formula {h) are prepared by 
acid treatment of the addition product of metliyl vinyl ketone 
and an aminobutanal^ pentanal, or bexanal diallcylacetal, such 
10 as dietiiyl acetal* *lhe reaction is performed by first 
dissolving the appropriate anri.noacetal in an appropriate 

solvent, typically diethyl ether at and then adding 

approxiitfiitely 1,7 equivalents of methyl vinyl ketone • 

IVPically the reaction is allowed to stir at O^C for 
IS approximately 2 hours before acidification by addition of ^ or 
extraction with, aqueous iydrochloric acid* IVpically, the 
organic layer is removed before heating the aqueous layer to 
approximately 100% for 1 hour, Xhe resTxlting 7- 
octafaydroindolizinone^ 2-octahydro-2R-;quinolizinone, or 4^(1- 
20 azabicyclo[5.4.01\mdecan}ones (A) may be isolated from the 
reaction mixture by adjxxsting the pH of the solution to 
alkaline and extracting %ri.tk a water ixnniscible solvent such 
as ethyl acetate or didbuLoromethane • Hhe cosqpoimds recovered 
may be used directly in subsequent steps or first purified by 
2S silica gel cdiromatograpfay or vacuum distillation. 
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Cosnpoxmds of Forsmila (A) prepsured as described in 
i^thetic Schezne IZ are racemic and, if used as described in 
synthetic Scheme I, will produce racemic coiqpounds of the 
invention. Coooopounds of the invention that are optically 

5 enhanced in one enantiomer can be cAtained by resolving the 
conpounds of Fozxmila (A) before use of said coxnpoiinds in the 
chemistry described in synthetic Scheme I. Method? of 
resolving enantiomeric coxDpoxmds of this type are well known 
in the art. Per exaxt^le, resolution can be achieved by tiss of 

10 chiral chromatography. Fxirthermore, racendc compounds of 
Formula (A) can be converted to their corresponding 
diasterecxmeric mixtiire of salts by reaction with a chiral 
tartaric acid, OJhe diastereomers can then be separated and 
purified by recrystallization. Once separated, the salts can 

15 each be converted back to the chiral free base ccncpounds of 
FcnmxLa (A) by reacting the salts with an aqueous base, such 
as sodium liydroxide, then extracting the mixtvure with a common 
organic solvent. Uie optical purity in resolved compounds of 
Formula (A) is maintained while undergoing the chemistry 

20 described in this application to afford optically pure 
compounds of the invention. . 

Compotinds of the invention where X is N-H and E is -CH- 
are substituted IH- indoles. While the siiqple indoles (those 
which are 2t5-disubstituted or S-monosubatituted) required for 

25 the prqcmration of these compounds are generally commercially 
available, their preparations are described in Robinson, ISxe 
Fiacher Indole $yntbeBi8, Wiley, New York (1983); Hamel, at 
ai., Journal of Orgaxxic Chemistzy, 6372 (1994); and 
Russell r et al.. Organic Preparatioxw and PxocBdurea 

30 Interna tiooal, 391 (1985) . 

CompoundB of the invention where X is O are substituted 
benzof tncans • Compounds of the invention where X is S are 
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substituted benzothiophenes* These cosivounds can be derived 
from the correstponding benzofurans and benzothiophenes 
respectively (V) » which may be prepared by the procedure 
described i3i Qynthetic Scheme XII, where halo is chloro or 
5 bratno, D is O or S, is hydrogen, hydroxy, a m i n o, nitro, 
halo, or Pg» Pg is an oxygeti or nitrogen protected with an 
appropriate protecting group selected from Green, Protective 
Groups in Organic l^ynthesis, 2nd Bd., Wiley Interscience, 
1991, and R is as defined supra. 
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5 An a-halo-acetaldehyde, optionally protected as the 

corresponding acetal, is reacted with an appropriately 
substituted, coironercially available, phenol or thiophenol 
under standard allcylating conditions to provide the 
corresponding ether or thioether IV. Vhis ether or tOiioether 

10 is converted to the corresponding benzofuran or benzothiophene 
V by heating in the presence of an acid, typically 
polyphosphoric acid or sulfuric acid, 

7!be skilled artisan will appreciate that vdiere is Pg 
the protecting group at the S-position msy be faydrolyssed 

IS during the cyclization stqp to provide the desired unprotected 
benzothic^henes or benzofurans v. Alternatively, the 
protecting gro^p may be ren»ved in a separate deprotection 
step if necessary or desired. 

^e a-halo aldehydes, or corresponding acetals, required 

20 for the pr^aration of the conpounds of the invention are 
either commercially available or inay be prepared from the 
.correg>onding acids or acid halides fay loetbods well known to 
one of oirdinary skill in the asrt. Oihis chemistcy is reviewed 
by Larock (Ccoziprebensive Qziganic Trsnsformations, pages 378- 

25 379^ VCH Publishers, New York, 1989) . 

HkxB CQooogpounds of the invention where E is -CH- and Y is 
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-S-r1 may be prepared from the corresponding S-bromo or B-'iodo 
conpoiinds as illiistrated in ^^thetic Schenae IV, where A, B, 
n, R a^cid R^ are as defined eupra.* 

5 gynthetig. gChflBB lY 




Tbe 5-broomo or S-iodo-lH-indole in a suitable aprotic 
10 solvent, such as dietliyl ether or tetra]:vdrofuran, is cooled 
to about 0^ and treated with potassium hydride to deprotonate 
the indole nucleus at the 1-position. While other hydrides 
are useful for this d^rotonation, the residtant potassium 
salt is TOre soluble in typical reaction solvents, ^is anion 
15 xnixture, or the S-bromo** or 5-iodo** benzothiosdimie or 

benzofuran coaopound, dissolved in a suitable aprotic solvent « 

is then cooled to about -78^0 and halogen-stetal exchange 
effected Isy the addition of two equivalents of ^-^butyllithium. 
To this dianion (X is N-R) or monoanion (X is 0 or S) solution 

20 are then added an appropriate disulfide and the reaction 

mixture allowed to warm to ambient temperature. The compound 
of the invention is isolated by treating the reaction mixture 
with aqueous base, such as sodium or potassium ]T/droxide« and 
then extracting with a water immisible solvent such as diethyl 

25 ether or dichloromethane. The reaction product mev then be 
purified by coliimn chromatography. 
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Confounds of the invaition where S is -<!H- and Y is 
-C(0)r2 or -C(0)Nr3r4 prepared froan the corresponding 5- 
bromo- or 5-iodo coaooiands as illustrated in Synthetic Scheme 
V, where A, n, R^, r3 ^xid R^ are as defined stpra. 
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2 

The dianion (X is N-H) or loonoanion (X is O or S) 
solution is prepared as previously described and is then 

5 treated with N ' -dimetlyl-N^ N • -dimethojQ^ea • The resulting 
Weinreb amide is isolated by treating the reaction fixture 
with aqueous base, such as sodium or potassium Ivd^roxide, and 
then extracting with a water immisible solvent such as diethyl 
ether or dichloromethane . The reaction product may then be 

10 purified by column chromatogr^l^ « 

Compounds of the invention where Y is -C(0)r2 are 
pr^ared by reacting a solution of the Weinreb amide in a 
suitable solvent, such as dietbyl ether or tetrahydrofuran, at 

about 0^, with an appropriate reagent such as an aryl- or 
IS alkyllithium or an allQrl or aryl Grignard reagent « These 

reagents are either commercially available or may be prepared 
by methods well known to one of ordinary skill in the art« The 
azyl- or alkyllithium reagents are conveniently pr&BBxed by 
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treating an appropriate azyl or alJcyl halide "with n-butyl- 
lithium. Olhe azyl or alkyl Grignard reagents nay be prepared 
by treating an appropriate aryl or alkyl halide with 
xnagnesitun. ISie conrpoimds of interest msy be isolated by 

5 aqueous work-tip followed by extraction into a water itnmiscible 
solvent such as diethi^l ether or dichloromethane« and then 
purified by chroxnatograpliy, or by recrystallization from a 
suitable solvent • 

Contpounds of the present invention where X is MH and B is 

10 H are pyrrolot3,2-bJpyridines* Hhe rcwjuisite S-substituted 
pyrrolot 3, 2 --b] pyridines necessary for the preparaticm of the 
coxqpoxmds of the present invention may be prepared as 
described in Synthetic Schexna VI where is halo, CX-C4 
alkoxy, 

15 




The 2-methyl-3'-nitiro-'6-BubBtituted pyridine may be 
20 rioted with either dimethyl formamide dimetlx/lacetal in 

dimetbylf ornHami de or tristdimethylamino) methane in tolu^e at 
elevated tenperature to prepare the corresponding 

iminoenamine* Where is Ci-*C4 alkoxy, the iminoenamine in a 
lower alkanol/ ^pically ethanol, or a mixture of the lower 
25 alkanol and tetrahydrofuran, is then hydrogenated over Raney 
nickel or a precioxis metal catalyst, typically either platinum 
or palladium oh carbcxa, to provide the appropriate 5-(Cx-C4 
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alkoxy)pyrroloI3,2-b]pyridane, Where z3 is halo, the 
iznlnoenaioine is reacted vdth inetalXic iron In tolueneZ-acetic 
acid to provide the desired 5-halopyrrolo[3,2-b]r-gyridine. 
5-substituted pyxxolo (3, 2 -b] pyridines xoay be purified by 

5 recrystallization or chromatography as necessary or desired 
prior to use in the pr^aration of the conpounds of the 
present invention. 

The 6-substituted 3-nitro-2-picolines required to prepare 
the corresponding B-substituted-pyrrolo [3, 2 -bj pyridines are 

10 either coxnnercially available or msy be prepared fay xoethods 
well known to the skilled aortisan, 

The S-amlnopyrrolo [3 » 2 -b] pyridines required to prepare 
certain conqpounds of the present invention may be prepared 
as described in Synthetic Scheme VII where A, B and n are as 

IS previously defined* 
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5 The nitration is performed by adding an equivalent of 90% 

nitric acid dissolved in an equal voluzne of concentrated 
siafuric acid which has been preceded O^c to a solution of 6- 
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ao±DO-2-picoline (6-aniixio-'2-inetl3ylpyriain8) in five volumes 
(relative to voltooe of tiitric acid solution) of concentrated 
sulfuric acid at -€Oc. 'Che nitric acid solution is added at a 
rate to xnsdntain fche teiic>erature of the reaction mixtiire at 

5 about -2<^. The reaction mixture is stirred at about 0^ for 
one hour and is then allowed to warm to about 10^ over an 
hour, ^e tengperature of the reaction xoixture is maintained 
at about lO^C for one hour and is then allowed to warm to 
about 20Oc over an hour. 4be reaction mixture is maintained 

10 at about 20^ for 2 hours. The reaction mixture is then 

poured over ice, made basic IpB about 9) by the addition of an 
appropriate iQrdroxide base, typically potassium^ sodixmi^ or 
ananonium Toydraxi.&B, xaaintaining the tenqperature at about 20^C 
1:^ the addition of ice as needed. The resulting slxarry is 

IS filtered, vrashed with water r and dried to provide a 2:1 
mixture of 3-nitro-:5-nitro~6-omino-2-picoline. , 

TSie undesired 5--nitro-6-amino-2-picoline iscaner xoay be 
removed by steam distillation, sxablimation, or by fractional 
crystallization from a suitable solvent/ preferably toluene • 

20 The desired 3-nitro-6-amino-2-picoline is then reacted with 
dimetlylformamide dimethylacetal or tris (dixnetl^rlamino) - 
methane in a suitable solvent, typically dimethyl formamide. 
Once the reaction is ccxnplete the reaction mixture is treated 
with either water or isopropanol to precipitate the desired 

25 intermediate VI, which is isolated by filtration. 

Alternatively, intermediate VT may be prcgpared by directly 
subjecting the mixture of nitration isomers previously 
described to dimetbylformamide dimethylacetal or 
trie (dimetbylamino) methane. Treatment of the resulting 
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reaction mixture with water results in the precipitation of 
intermediate VI which may be isolated by filtration. 

Intermediate VI may then be bydrogenated in a lower 
alkanol,. typically ethanol, in the presence of a palladiim 

5 catalyst, typically 10% palladium cm carbcm. Once 

bydrogenation is cons>lete, the reaction mixture is filtered 
and the filtrate concentrated under reduced pressure. The 
desired 5-{dimetlylaminoraethylimino)Byrrolo[3^2-b]Eyri<^ VII 
xnay be used as recovered in subsequent reactions or first 

10 purified by slurry washing or by silica gel chromatography as 
necessary or desired. Reacting 5- ( dimethyl mainomettyliinino) - 
pyrrole 1 3, 2 -b] pyridine VII as described in Synthetic Scheaaie I 
provides the required intermediate 5-aminopyrrolo[3*2-blpyri- 
dines VIII. 

IS Alternatively, the intermediate VIII xfsty be prepared by 

the procedure described in Synthetic Scheme VIII, 
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fivTifchetic Sdheme VIII 




Intenoediate VI is Ivdrogenated in methanol containing 
5 hydrogen ciiloride in the presence of a palladium catalyst, 
typically 10% palladium on carbon. The resulting l-hydra>v-5' 
(dixQet]aylaminG0Dnetbaneimino)pyrrolo[3, 2-b]pyridine 
difaydrochloride is isolated Toy filtration of the reaction 
mixture and may be further purified and removed from catalyst 
10 lay recrystallization. Hhe amidine functionality at the 5- 
position of the xyrrolo[3i 2 -b] pyridine may be removed to 
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provide tha correspondizig andne Isy heating the amidine 
substrate in ethanol under acidic conditions or under neutral 
hydrogenation conditions. Hbe anddine functionality at the 5*- 
poaition nay be removed either prior or subsequent to reaction 
S \id.th an appropriate ketone. Regaardless of when the. anddine 
functionality is ramoved. the l-Taitdxaxy substituent is reanoved 
t:y l^drogenation in a lower alkanol, typically methanol, in 
the presence of a palladium catalyst, typically 10% palladiw 
on carbon; 

10 I^rrolo 13 ♦2-b3 pyridines of the invention where Y is C1-C4 

alkoxy, vAaile useful 5-HTip agonists, are also useful 

intermediates for the preparation of other conipounds of the 
invention as illustrated in i^ynthetic Scheme IX where A, B, n, 

r3, and are as previously defined. ^ 

IS 

Synthetic Scheme TX 




20 An appropriate 5-alko5q^pyrrolo [3, 2 -b] pyridine is heated 

with an aqueous acid, typically hydrobromic acid, to prepare 
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the corresponding 5~liydrc«ypyrroIo[3,2-b]nrridine. This 5- 
hydroxy .derivative is then treated with trif luoromethane- 
sulfonic antydride in a suitable solvent , typically pyridine^ 
to provide the corresponding trif late of Formula IX. The 

S trif late of Formula IS is then subjected to palladium 
catal3^ed carboz^lation conditions in the presence of a 
suitable amine to provide the corresponding amide* A mixture 
of the trif late, palladiumlll) acetate, l,l»-bis{diphenylphos- 
phine) ferrocene, a proton scavenger such as trietl:v3.amine or 

10 potassium carbonate* and a suitable amine are combined in a 
suitable solvent, typically acetonitrile or dimethylform- 
amide, ttie mixture is saturated with carbon monoxide and is 
then heated until the reaction is canqplete. The corresponding 
amides are typically isolated by a standard extractive workup 

15 and purified by crystallization or chronatograxiliy. 

Pyxrolo[3/2-b}xyridines of the invention where Y is - 
C(0)r2 and r2 is M-metiyl-N-methoxyamino, while useful 
agonists, are also useful intermediate Heinreb amides for the 
preparation of other compounds of the invention » These 

20 Weinreb amides xisay be treated with an appropriate an aryl- or 
alkyllithium or an alkyl or aryl Grignard reagent as described 
in Synthetic Sdtieme V. 

The 5-l3ydro»ypyrrolo 13, 2-b] pyridines may also be treated 
with an appropriate halogenating agent, for exaxqple, 

25 phosphorus trihalide, phosphorus os^balide, or thionyl halide 
to prepare the corresponding 5->halqpyrrolo [3, 2-blxvridine. 
These 5-halo compounds may then be treated with the anion of 
an appropriate thiol to provide the pyrrolo [3, 2 *-b] pyridines of 
the present invention where Y is -S-R^. 

30 The compounds of the invention where Y is -Nr5s02R^ may 

be preo^red 1:^ modifying an appropriate S-amino- indole. 
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pyrrolor3«2-b]Rrridine, brazofuranr or benzothipphene as 
described din s;ynthetlc SchesDoe X. Mhan is to be lydrogen^ 
the 5-ainino conpouzui is reacted with an app3copriate sulfonyl 
halide or anl^dride to give the corresponding stilfonasdde* 

5 When r5 is to be lower alkyl, however, the S-amino conpoxmd is 
first acylated^ and then reduced with an appropriate hydride 
reducing agent. Alternatively, the 5-aizdno cozqpound xnay be 
reductively alkylated with an appropriate aldehyde or ketone 
in the presence of a suitable hydride reducing agent to give 

10 the appropriately substituted IH-indole, ByrroloI3,2- 

b] pyridine, benzofviran, or benzothiophene • These compounds 
are then reacted with a sulf oxiyl halide or anhydride to give 
the corresponding sulfonamide. 'S!hi& chemistry is illustrated 
below, where M is methoxy, ethoxy, xoethyl^ ethyl, propyl, or 

IS isoprqpyl, LG is chloro or bromo, and n, X, R, R^, and 
are as defined svpra. 




R R 



20 

a lower allcvl 
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When r5 is to be lower alkyl, a solution o£ a S-andno- 
indole , py rrolo [3,2 -b] pyridine i . benzofuran , or benzothiqphene 

5 in a suitable solvent, suc2i as tetrat^ydrofiiran^ dioxane, or 
dietbyl ether, at a temperature £rom about axnbient to about 
O^C, is reacted with a compound of structure M-C{0)-halo in 
the presence of a suitable base such as pyridine or 
triethylamine. The resultant cos)£>ound is isolated Toy dilution 

10 o£ the reaction mixture with water and extraction with a water 
immiscible solveoat such as dichloromethane . This acylated 
product may either be purified chroxnatographically or used 
directly in the sxibsequent step* The acylated product is then 
dissolved in a suitable solvent, such as tetrahydrofuran or 

15 dietl]yl ether, at a tens>erature from about aiiibient to about 

O^C, and is treated with a suitable hydride reducing agent 
such as diborane or lithium aluminum hydride* The reaction is 
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stirred from 1 to 24 hours and is then treated with an aqueous 
solution of sodium sulfate. The resultant suspension is 
filtered, and the filtrate concentrated under reduced 
pressure. The product may be used for further reaction as is, 
5 purified hy chromatography , or recrystallized from a suitable 
solvent . 

Alternatively, a solution of a 5-amino- indole, 
pyrrolo [ 3, 2-bl pyridine, benzofuran, or benzothiophene in a 
solvent suitable for the azeotropic removal of water, such 

10 eis toluene, benzene or cyclohexaner is. reacted at reflux 
with an appropriate aldehyde or ketone, such as 
forxoaldehyde, acetaldehyde, propanal, butanal or acetone, in 
the presence of 0.1-10% of a proton source such as a- 
toluenesulfonic acid. When the reaction is coxqplete the 

15 volatiles are removed under reduced pressure and the residue 
redissolved in an alkanol such as methanol or ethanol. "Ehis 
solution is then subjected to hydrogenation conditions, or 
is .treated with an appropriate hydride reducing agent, such, 
as sodium borohydride or, preferably, sodium 

20 cyanoborohydride in the presence of an anhydrous acid such 
as Ixydrogen chloride. Hhe reaction is then diluted with 
water, treated with base and extracted into a water 
immiscible solvent such as dichloromethane. The resulting 
product may be used as is for fvurther reaction; purified hy 

25 chraxnatograpl:y, or czystallized from a suitable solvent. 
This product is now treated with a commercially available 
R^-suLLConyl halide or R^-sulfonlc anhydride as previously 
described to give the required sulfonamides. 

Compounds of the invention v^ere Y is -KHC(Q)NR''rB 

30 -HHC(0)aR9, or -Nr5c(0)R^® are prepared by reacting an 
appjKjpriate 5-amino- indole, pyrrolo[3,2--b]pyridine. 
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benzofiiran or benzothiophene with a stiitabld electropObdle* 
•Eheae reactions are illustrated in ftrnthetic Scheme XI, where 
E, A, B, R, r8, r9, and R^^ are as previously 

described. 

5 smtihetiQ fln)f)fflnft yr 




Compounds of the invention where Y is -NHC{Q)NR''rS are 
prepared by treating a solution of the appropriate S-amino 
compound in a suitable solvent, such as c±Lloroform or 
10 dichloromethane, with an appropriate isoqyanate. 
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isothiocyazmte, thlocarbamoyl chloridei carbaxDoyl chloride or 
carbanKsyl bromide • Appropriate carbancayl chlorides and 
thiocarbamcyl chlorides are available by treating an aadne of - 
formila HNR'^R^ vd.th phosgene or thiophosgene, respectively. 

5 Vttien a thiocarbaxooyl chloride, carbamoyl chloride or carbaiaoyl 
bromide is used, the reactions are performed in the presence 
of a suitable base. Suitable bases include amines typically 
used as acid scavengers, such as pyridine or trietlylamine, or 
commercially available polymer bound bases such as 

10 polyviziylpyridine. If necessary, an excess of the isocyanate, 
isothiocyanate, thiocarbamoyl chloride, carbamoyl chloride or' 
carbanpyl bromide is ens)loyed to ensure coogplete reaction of 
the starting amine. !lhe reactions are performed at about 
ambient to about 80%, for from about three hours to about 

IS three days, typically, the product may be isolated lay mishing 
the reaction mixttire with viater and conc^trating the 
remaining organics under reduced pressure. When an excess of 
isoq^anate, isothiocyanate, carbamcayl chloride or carbamoyl 
bromide has been used, homver, a polymer bound prinoiry or 

20 secondary amine, such as an aminomethyl&ted polystyrene, mecy 
be conveniently added to react with the ecKcess reagent. 
Isolation of products from reactions where a polymer bound - 
reagent has been used is greatly simplified, requisring only 
filtration of the reaction mixture and then concentration of 

25 the filtrate under reduced pressure. V!b.e product from these 
reactions way be purified chrGsoatographically or 
reczystallised from a suitable solvent if desired. %e 
skilled artisan will appreciate that conpounds of the 
invention which are ureas may be converted into the 

30 corresponding thiourea lay treatment with [2,4-bis{4- 
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xnethoo(yphdnyl ) -1 # 3 -*dithia*-2 « 4-diphos^heta»d-2 , 4-disul£ide] 
{Lawesson's Reagent) or phosphorus pentasul£ide, 

Congpounds of the invention where Y is -NHC(0}0r9 are 
prepared fay reacting the appropriate 5-*amino cosoound with an 

5 appropriately substituted chloroformate in the presence of a 
suitable amine under the conditions described in this previous 
paragraph* Likewise/ conpounds of the invention where Y is - 
Nr5c(O)r10 are prepared by reacting the appropriate S-amino 
corapotind with an appropriate carboxylic acid chloride, bromide 

10 or anhydride, optionally in the presence of an acylation 

catalyst such as dimethylaminoj^idine, in the presence of a 
suitable base, such as those described supra. 

Alternatively, ocaqpounds of the invention where Y is - 
NR^CCOR^Q are prepared by reacting the appropriate 5 -amino 

15 conipound with an appropriate carboa^lic acid hallde, 
carboxylic acid anhydride^ or a carboxylic acid in the 
presrace of typical peptide coupling reagents such as 
carboxr^ldiiioidasole (CDX)« NiN'-dicyclohe^^lcarbodiimide (DCC) 
and 1- (3-*dimetfaylaminqpropyl) -*3-ethylcarbodiimide 

20 hydrochloride (EDC) . A polymer supported form of EDC has been 
described (Tetrahedron Letter, 34(48), 7685 (1993)} and is 
very useful for the pr^aration of the coiqpounds of the 
present invention. *The product from these reactioaas is 
isolated and purified as described above. 

2S Ibe skilled artisan will e^reciate that the order in 

which the steps are performed to prepare the coxopounds of the 
present invention is not important in many cases « For 
example, the manipixlations performed at the 5 position of 
ccmpoimds discussed and shown in Schemes IV-V and ZX-XI may be 

30 performed prior to reaction with a coocnpound of Porxmxla (A) as 
is illustrated in Synthetic Sch^of^ I, Additionally, the 3- 
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(l,2,3,4,5,8-hexahydroiadoli2iii-7--yi), 3-(l,4,5,6,7,8,9- 
h^talydroQpdjQOli2:iti--2-yl) , and 3-{l-azabicyclpf5»4.01undec-3- 
en-4-yl)-lH-indoles, pyxrolo [3, 2 -b] pyridines, benzofurans, and 
benzothipphenes may also be reduced to the corresponding 3- 

5 (octaJiyd3:oindoli2in-7--yl) , 3- {octahydro-2H'-quinolizin-2-yl) , 
and 3-{l-azabicyclo[5.4,0]tmdecan-4-'yl) -lH-indoles# - 
pyrrole 1 3, 2 -b] pyridines, --benzofnrans, and -benzothiophenes at 
any convenient point in the synthetic sequence • "niese 
variations are xoade apparent in the folloitfing Preparations and 

10 Bxaxqples* 

7 -Octahydroindolizinone 
ifbB methylvii^/l ketone (18.0 g, 256 inmol) was added 
IS dxropwise to a solution of the 4,4-diethpxybutylainine {24.8 

154 inmol) in diethyl ether at Q^C and stirred for one 
botxr. The reaction was allowed to warm to room te&nperature 
and stir for 2 hours ♦ The reaction was poured into 350 ml 
of 2K hydrochloric acid and the layers were separated. The 

20 aqueous layer was heated on a steaxn bath for 1 hour and then 
allowed to stir at 40% for 18 hours, ^e reaction was siade 
basic with a sodium hydroxide solution and then extracted 
with methylsscie chloride. The extracts were dried over 
sodium sulfate and concentrated to give 20 g of an orange 

25 oil. Ttiis oil was distilled in vacuo at 74-*84%/5 mnfig to 
give 6.68 g of racamic product. (31%). MS(FD}(m/e}: 139. 



Resolution of racemic 7-^octahydroindolizinone 
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^Oxe («f-}-ditoluoyl tartaric acid xnonohydrate (19.7 g, 49 
fisnol) was dissolved in 100 ml of warm methanol and the 
zracemic 7-octaliydroindolisinone (6.86 49 mmbl) in 25 ml 
of methanol was added, ibe reaction was thoroughly mixed 
S and allowed to stand at room tenperattxre for about 18 hours. 
Mo precipitate had formed so the material was concentrated 
lay boiling and ethyl acetate was added. At the point where 
solid began to fozm^ the reaction was cooled to room 
t^QQperature and a precipitate formed. Ihis material was 
10 collected by filtra:tion. Hxe filter cake was recrystallized 
twice from xoethanol/acetonitrile to give 7.87 g a product 
vriiich was approximately a 2:1 mixture of diastereomers . 
<31%) . 

CalcvLLated for C8Hi3MO*C20HiaO8: Theory: C, 6i3.99; H, 
IS 5.95; Ja, 2.67. Found: C, 63.92; S.98; N, 2.55. 
ORIIMSO, C « 1.0) (a] : 589 nm 72. 6^; 365 nm 393. 4^. 

OSbe (+)-ditoluoyl tartaric acid salt of 7-octahydroin- 
20 dolizinone (7.42 g, 14 kodeioI) from St^ 1 was suspended in 
mett^lene chloride/ 0.5 M sodium hydroxide solution and 
stirred until no solid was visible. Tbe layws were 
s^arated and the agueous layer extracted with methylene 
chloride. IShe combined organic extracts were dried over 
25 sodium sulfate and concentrated to give 2.00 g of a light 
yellow oil. (100%) . 
MS(FD} (m/e) : 139. 



30 



2 -Octafaydro-2H-guinolizinone 
Preoaratton of 2-{3->cvanQpronvH>-l,3^dtQxalane 
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In a. flaxoe dried flask fitted with a zxitrogen inlet i 
xnagnetic stirrer, and oil bath was dissolved the 2- (3-* 
chloroproK/l)-l,3-dioxolane (25*4 g, 169 imttol) in 70 ml of 
dimethyl s\xlf oxide. Sodiiim qyanide (9.1 g, 186 mmol) in 100 

5 xnl of dimethylsulfoxide vms added and the ndxture was heated 
to 80^' for IB hours. aShie reaction was cooled to room 
temqperatiire then poured onto ice water and stirred for 1 
hoizr. The xdxture was extracted thoroughly with diethyl 
ether, testing the aoueous after eacfh extraction by TLC for 

10 the presence of product. The ether was washed with brine, 
dried over sodium sulfate, and concentrated in vacuo to give 
a colorless oil. a!he oil was purified by silica gel 
chroooatograpliy (50/50 ethyl acetate/bexane) to give 19.2 g 
of product. (80.7%) . 

15 Calculated for C7H11NO2: Theory: C, 59.33; H, 7.63; N, 
9.87. Found: C, 59.56; 7.85; SI, 9.92. 
KS(FI>f) (m/e): 142. 

Prenarafcion of rA^fli^^fp^fcvl 1^1,3 -^dioxolane 
20 Td a solution of 14.5 gm [10.3 mmol) 2-<3-CyanpprQpyl}- 

1,3-dioxolane in anbydrous ammonia and ethanol was added 5% 
ruthenium on aluminum oxide. TbB reaction mixture was 
hydrogenated with an initial hydrogen pressure of 100 psi at 
ambient teoiperature for 32 hours. The reaction sdxture was 
2S filtered and the filtrate concentrated tmder reduced 
psressure. 7!he residue was pxxrified by silica gel 
chromatography to give 12.0 gm (80.5%) of the product. 
»US(FIH) (m/e) : 146. 

30 g?:^yRt^j,on a-pg^ft^mfeft-^H-flttAnaJij^sAffiffM^ 
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IfbB 2--(4-axQinobtttyl)-l,3-diaxolazie (2»45 g, 16*9 imnol) 
and sidtbylvixsyl ketone (2.4 xnl, 28.7 mmal} were cx^mrerted to 
product Toy the procedure o£ Pr^aration I to yield 100 wg. 
(3.85%}. 
5 MS(FD-i*Hxii/e}: 153. 

3- (1^ 2 , 3 , 4* 5, 8-Hexal3ydroindolizin-7-yl) -S-hydroxybenzyl-lH- 

indole 

10 A mixture of S-hydroxybeazyl-lH-indole (3.69 g, 16.5 

•znoftDl} and 7-octahydroindolizinone (2.98 21.5 mmol) in 
methanolic potassium tydroxide (10% potassium lydroxide in 
methanol/ 50 ml) was heated to reflux for 3,5 hours. The 
reaction was diluted with water and the precipitate was 

15 collected by filtration. The filter cake was triturated 
with hot diethyl ether and filtered. The filter cake was 
recrystallized from loethanol and dried to give 1.45 g of tan 
flakes. (25.8%). 

Calcxxlated for C23H24N2O: Theory; C, 80-20 1 H, 7.02? N, 
20 8«13« Pound: C, 80.24; H| 7.30; 8.09. 

3 - (1 , 2 , 3 r 4, 5 , 8-Hexahydroindolizin-7-yl) -5-nitro-lH-- indole 
The 5-nitro-lH-indole (4.48 g, 27.6 xmnol) and 7-octahy- 
25 droindolizinone (5.0 g, 35.9 xnmol) were converted to product 
by the procedure of Preparation IV to yield 2.99 g. 
(38.5%). 

Calculated for C16H17N3O2S Theory: C« 67.83; B, 6.05; Ni 
14.83. Found: 68.07; H, 6.27; N, 14.82. 
30 MS(FD>(m/e): 283. 
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N- (4-CluorobenzGyl) -S-aTniTio-lJBl-indole 
The 4-£luorob6QZQyl chloride {5*2 g, 33 mmol). in 30 xdI 
of tetralvdrofiuran was added drqpwise to a solution of the 

S S-amino-lH-indole {3»96 g, 30.0 mmol) and trietfaylamine 
(4*04 40 xraool} at room tesnperattire. The reactiox was 
stirred for 18 hours and then povired into water. The 
ztdxture was made basic with sodium hydroxide solution then 
extracted with stetli^rlene chloride. The extract was dried 

10 (sodium sulfate) and concentrated. The residue was 

recrystallized from etbyl acetate/hexanes to give 6.37 g of 
product. {84%}. 
MP « 205-207OC. 

IS ffffiPMftTOW y7.x 

N~ (4'-f luorobenzoyl) -5-amino-benzothiophene 
The title conpound is obtained from 4-£luorobenzcyl 
chloride and S-axrdnbbenzothiophene by the procedure of 
Preparaticm VI. 

20 

N-(4-fluorobenzGyl) -S-aminobenzofuran 
The title cosnpound is obtained frcxm 4«-fluorobenzcyl 
chloride and 5-aminobenzofuran by the procedure of 
25 Preparation VI. 



3*-Bromo-5-chlorobenzothiophene 
To a solution of 0.30 gm (1.77 nSfol) 5-chlorobenzothio*- 
30 phene 1.0 mL acetic acid was added a solution of 0.31 gm 
(1.95 nffitol) bromine in 1.0 mL acetic acid under a nitrogen 
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ataK)Sphere« reaction was heated to 50% for 4 hoiirs at 

which^tiine the volatiles were renooved \mder reduced 
pressure, ^e residue was partitioned between 
dichloromethane and aqueous sodium bicarbonate . The phases 
S were separated and the organics were washed with saturated 
aqueous sodium chloride, dried over sodium sulfate and 
concentrated under reduced pressure to give* 0.335 gm (76%) 
of the title compoxmd as a tan solid. 

m.p.« 85-86QC 
10 MS(FD): m/e=249 (M+2) 

SA: Calculated for: C8H4BrClS: Theory: C, 38.82| H, 1.63. 
Poimd: Ci 39.12; H» 1.72, 

{4-f luorobeaazoyl) -5~dmino-3-bro«nobenzothipphene 
IS The title coeonpound is obtained fxrom N-(4-fluoro- 

benzoyl )-5-Bminobenz6thio!phene by the procedure of 
, Preparation IX. 

20 . N- {4-f luordbenzoyl) -S-aadno-S-brombbenzof uran 

The title coxnpound is obtained from ]!l-(4-fluorobenz- 
pyl)-5-anino-benzofuran the procedure of Preparation IX. 

PRBPftRftTJQM m 

2S 5-(dimethylaminometfaylimino)pyrroloI3/2-b]pyridine (VII} 
Krltratitan of 6-aininQ-2-picoline 

110 gm (1.02 xoole) molten 6-amino-2-picoline were added 
dropwise to 500 jiOi concentrated sulfuric acid nduch had been 
precooled to -IS^C at rate to maintain the temperature of the 
30 sulfuric acid soluticm under 20%. The solution was then 



WO98Mfi570 



PCT/Iffim/D7744 



89 

cooled to about -6^ and then a solution of 49 mL 90% nitric 

acid (1.16 mole) in 49 nOi sulfuric acid precooled to about 0^ 
was added dropvdse over about 30 minutes^ maintaining the 
teaa^eratxure at about O^C. rrhe reaction mixture was stirred 
5 at about 0% for one hour and was then allowed to warm to 
about 10% over an hour. The ten)S)eratuxe of the reaction 
mixture was maintained at about 10% for one hour and was then 
allowed to warm to about 20% over an hour. VbB reaction 

mixture was maintained at about 20% for 2 hotirs. OSxe 
10 reaction mixture was poured into 8L of ice with vigorous 

stirring. The reacticm mixture was then adjusted to pH by 
the addition of 1«5I< concentrated amaionium hydroxide, 
maintaining the temperature of the reaction mixture at about 

24% by the addition of ice as needed. The resulting slurry 
15 was filtered and the solid washed several times with water. 
The solid was dried at 70% under vacuum for 3 dcq^s to provide 
135*4 gm (87%) of a 2:1 mixture of 3-nitro-:5--nitro-6-amino-2- 
picoline. 

20 20 gm lots of the nitration mixtxire were sublimed twice 

under vacuum at 125% for 6 hours each. Utie 5-nitro isomer 
was sublimed as a bright yellow powder and discarded, ibe 3- 
nitro isomer which remained in the bottom of the sublimation 
a^aratus was collected « A total of 121 gm were sublimed to 

25 provide 60.9 gm (75.5%] of the crude 3-nitro isomer. 58 gm of 
the crude 3-'Xxitro isomer were slurried in 200 mL hot 95:5 
ethanol :water • ihe mixture was cooled to room tOTperature and 
diluted with 200 mL of water. After two hours the precipitate 
was collected by filtration and rinsed several times with 
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water. rOie solid was dried wder vacuum at toc»i temperature 
to provide 38 gm (65% based on 58 gm crude) 3-aitro-6-amino-2- 
picoline . 
MS<m/e): 153 

5 Calculated for C6H7N3O2: Theory x C, 47.05; 4.61; M, 
27*44* Found: C, 47.08; H, 4.53; 27.53. 

ggparatim Qt nAtyatAqn tBgroirs fry rec?ryBtftlligatAga 

A iDixture of 20 gm of the nitration mixture and BOO. xtfL 
10 toluene were heated at reflux for 15 minutes. *lhe mixture was 
filtered at 95^ and the mother liquors allowed to cool to 
room taqperature. After 4. hours the cxystalline solid was 
collected, washed with 100 mL toluene, and dried under reduced 
pressure at 5D<^C for 16 hours to provide 13.7 gm (68%) 3- 
15 siitro-6-aminO'-2-picoline . 

Reparation of 2- (2-diinethylaminoethen-l-vl) ^'5"nit^O-6r■ 
fdimethvlaminamethvliln^nQ>p^ , 2-blDyridine (VI) 

A mixture of 60 gm (0.39 mole) 3-nitro-6-amino-2-picoline 

20 in 260 ixlt dimatl^ylformamide was treated with 260 itiL (1.83 
mole) 94% dimethyl f onmini de dimethylacetal and the solution 
was heated at reflux for 48 hours. lAie reaction was 
concentirated xrnder reduced pressure and the resid\;ial solid 
slxirried with toluene, ^e toluene was evaporated under 

25 reduced pressure. Uiis procedure was repeated 5 times. The 
final residue was slurried with 300 it^Li meti^l tert- butvl ether 
and then filtered. This solid was washed 3 times with 300 mL 
methyl £sEt.-butyl ether and the black solid was finally dried 
under reduced pressure to provide 90.6 gm (88%) of the desired 

30 coisgpound. 



WOn/46570 



FCr/US98«n44 



HS(xa/e): 263.1 (MT^) 

Calculated for Ci2Hi7Kr502: !Ifaeozy: C, 54 .741 H# 6.51; N# 
26.60. Found: 54.84; H, 6*49; 26*79. 

S Hvdroaenation 

A mixture of 90 ga (0.34 aoole) Interxoediate VI and 6 gxn 
10% palladium on carbon in 650 mL ethanol was liydrogenated at 
50 p.B«i* for 45 hours. The reaction mixture filtered and 
the was concentrated under reduced pressure. The residual 

10 solid was slurried for 30 minutes with 70:30 methyl isrt-butyl 
ether:ethyl acetate, filtered and rinsed with 3 x 300 mL 70:30 
methyl £gs£-butyl ether: ethyl acetate- The solid was powdered 
and then slurried with 200 iriL 70:30 methyl tart- butvl 
ether: ethyl acetate. 3tie solid was filtered and dried under 

IS reduced pressure to provide 54.5 gm (S5%) of the title 
CQsnpound as a yellow solid. 

MS(m/e): 188.2 (K^) 

20 Alternate isolation of Intermediate VI 

A solution of 38. B gm (0.25 mole) 3-nitro-6-amino-2- 
picoline in 172 JsSL dimetfaylformandda was treated with 172 mL 
dimetfaylformamide dimethylacetal and the xtdxture was heated at 
about 97% for 42, hours. The reaction mixture was then cooled 

25 to room temperature and was diluted with 650 xnL isQpropanol. 
The reaction mixture was allowed to stand for 18 hours at room 

temperatTxre and was then cooled to 3-5% with stirring for an 
additional 2 hours. The slurry was filtered, the solid washed 
2 x 75 xriL isopropanol, and dried under reduced pressure at 

30 45% for 16 hotars to provide 58.9 gm (88%) of Intermediate VI. 
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^thesis of Intermediate VI from Mixture o£ Nitration Isomers 
A mixture of 133 gm (0.86 mole) of a 2:1 mixture of 3-* 
5 nitro:5-nitro-6-amino-2-picoline in 500 nfL dimethylfonnamide 
was treated with 500 mL (3.5 mole} 94% dimetivlfo^nncanide 
dimett:vlacetal and heated at reflux for 40 hours. After 
cooling to room tenperature, the reaction mixture was divided 

in half and each half was poiired into 10 h of water at 0^ 
10 with vigorous stirring* After 10 minutes, the mixture was 
filtered and the solid was slurried/rinsed with 3 x IL of 

water. The solid was dried under vacuum at 65^ for 2.5 days 
to proyide 1S3 gm (81%) of the title caxrgpound as a red solid. 

IS PRgPARATOQIJ XV 

l-hydroxy-5- ( dixiietivla»ij^Qn«tJ^ pyrrol-o 1 3 r 2 -b] pyridine 

dihydxrochloride 
A mixture of 23.4 gm (89 iKMbl) Intermediate VI and 0.7 gm 
10% palladium on carbon in 234 jsiL anliydrous methanol were 

20 treated with 140 sOi 5.9 N ethanolic bydrogen chloride. Xhe 
resulting mixture was bydrogenated for 1.5 hours xuder an 
initial hydrogen pressure of 30 p.s.i. Ihe reaction mixture 
was diluted with 585 mL etfaanol and %9as stirred at room 
temperature for 1 hoiur at room tetqperature. ihe precipitate 

2S was filtered and rinsed with 50 vbOj ethanol. The solid was 
taken up in 1.1 L methanol i filtered, and then concentrated 
tmder reduced pressure. VhB residxial solid was. dried under 
reduced pressuxB to provide 20.5 gm (83%) of the desired 
compound (containing 5% 5*-(dimetlvla3acdjiometbylimino)p^^ 

30 [3, 2-b] pyridine) as a yellow solid. 
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5-dhlorppyxrolo [3 , 2-b3 pyridine 

A stispension of 3.0 gm (19.6 xnUbl) 6-a]nino-3-nitro-2- 
S picoline in 50 idL water coxitaining 3^5 oiL concentrated 

sulfxiric acid was heated to effect solution. rOie resultant 

solution was cooled to O^C and a solution of 2.0 gnx (29.6 
mMol) sodiim nitrite in 10 irtL water was added with vigorous 

stirring at a rate to xnaintain the reaction laixture :^10^. 
10 After 4 hours the reaction mixture was filtered. Ihe solid 
was washed with water and dried imder reduced pressure to 
provide 2.4 gm (80%) of the desired coznipound as a pale yellow 
solid. 

2SS(m/e): 153 (M^) 

IS 

fi-^h'^9yry^*'3"*^it^^Q^2">pioQline 

A mixt\ire of 2.42 gm (15.7 nMOl} 6-hydroxy-3-nitro-2- 
picoline > 1.0 gm phosphosnss pentachloride^ and 0.5 xoL 
phosphorus oxychloride was heated at UO^C for 2.5 hours. !Che 

20 reaction mixture was cooled to room temperature and then an 
additional 0.5 gm of phosphorus pentadbiloride and 0.5 xnL 
phocrphorus oxychloride were added. Heating was resumed for 
one hour at which point the reacticm mixture poured into 100 
xtiL of an ice/water slurry. Hhe resultant slurry is filtered 

25 and the solid dried under vacuum to provide 2.3 gm (85%) of 
the desired cospoimd as a brown solid. 

r2-c^iTnfi1-hv1 arainoethen-l-vl^ >3>nitirQ-6-chloropvridine 

A solution of 5 gm (29 itiMol) 6-chloro-3-nitro-2-picoline 
30 in 40 mL dimetlQ^lformamide %9as treated with 5.83 mL (44 t^ol) 
dimethylformamide dimethylacetal and the resulting mixture 
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heated at 100% for 1.5 houn. At this point, 2 drops of 
trletli^laznine followed by 1,9 Mi di methyl f otemamlde 
dimethylacetal were added and heating continued for 2 xiiore 
hours* The reaction ndxture was concentrated under reduced 
5 pressure to provide the desired compound. 

ReduGfcion/rina closure 

A laixture of 3.07 gm (13.5 uffitol) 2-(2-diinethsyla3nino- 
ethen-l-yl)-3-nitro-6-chloropyridine, 6.5 gxn {.116 mole) iron 

10 and 16.4 901 ^Bilica gel in X70 sOli 5:3 toluene: acetic acid was 
heated at 110% for 1 hour. The reaction mixture was filtered 
through a pad of celite. The filtrate was washed sequentially 
with aqueous sodium bisulfitei saturated aqueous sodiim 
bicarbonate until the aqueous wash remains basic, and • 

IS saturated aqueous sodium chloride « The remaining crganics 
were dried over soditam sulfate and concentrated under reduced 
pressure. The residual solid was subjected to silica gel 
chroQQciatograpfay, eluting with dicdiloromethane containing from 
0-5% methanol. Fractions containing product were combined and 

20 concentrated mider reduced pressure to provide the title 
compound. 

llS(m/e}: 153 (M^) 

2S 5-methoxypyrrolo[3/2-b]pyridine 

0«46 gm (20 nlMdl} sodium ware dissolved in 15 mL 
.anhydrous methanol. To this solution were added 2.3 gm 6** 
chlbro-3-nitro-2-picoline in portions. The resulting mixture 
30 was stirred for 18 hours at room temperature and then 1 hour 
at reflux. The reaction mixture was poured into 100 xnL of ice 
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water vdth vigorous stirring, suspension was filtered and 

the solid dried at 30% under reduced pressxare £or 18 hours to 
provide 2.04 gm (91%) of the desired coznpound as a tan solid. 

A mixture of 2.0 gm (11.9 xnMol) 6-ineth03q/-3-nitro-2- 
picoline and 16 zdL (119 nOddl) dimethylfoxmaxaide dimetfaylacetal 
in 20 mL diinethylfonnajnide was heated at 100% for 7 hours. 
The reaction mixture was concentrated under reduced pressure. 
10 Xhe residue was treated with toluene and concentrated under 
reduced pressure. The residual solid was dried at 50% under 
reduced pressure for 1 hour to provide 2.70 gm (100%) of the* 
desired conpound as a red solid. 

IS Rflftftffife^9iB/?f^?aq clQswrfi 

A x&ixture of 2.5 gm (11.2 xSSol) 2-(2-dimethylamino'-ethen~ 
2-yl}-3--nitro-6*-methOKyp!:kfridine and 0.30 gm 10% palladixxm on 
carbon was hydrogenated at room teniperature for 18 hours at an 
initial hydrogen pressure of 30 p.s.i. TSie reaction mixttire 

20 was filtered and the filtrate concentrated under reduced 
pressure. The residue was subjected to silica gel 
chromatography/ eluting with dichJ oromethane . Fractions 
contaixiing product were conibined and concentrated under 
reduced presstire to provide 1.22 gm (74%) of the title 

25 CQBDipound as a colorless solid. 

m.p.s 171 - 174% (dec.) 
MS(m/e) : 364 (M+1) 

Calculated for Ci4Hi6N3O3SF3-0.25 H2O: Theory: C, 45.73; H, 
30 4.52; N, 11.42. Found: C, 45.63; H| 4.45; 11.20. 
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3- {Octahydroixidolizin-"7--yl) -S-axnino-lH-indtole 
O&e 3- {l,2f2,i, 5, 8-hexaiiydroindoli2ia-7--yl) -5-nitro-ia- 
5 indole (2.21 g, 6.90 mmol) was dissolved in 95 ml of ethanol 
and 50 ml of tetrahydrofuran. 5% palladivrai over carbon was 
added (550 mg) and the mixtxire was placed xmder an 
atmosphere of hydrogen, at an initial pressure of 60 psi, at 
room teinperature^ for 24 hours. The reaction mixture was 
10 filtered and the filtrate concentsrated tmder reduced 
pressure to give 1,51 g of a purple foam. (85%), 

EXAMPLE 2 

3- (1,2,3,4,5, S-Hexalydroindolizin-T-yl) -IH-indole 
IS Potassixmoi l:Qrdroxide (10% in methanol, 15 ml, 26.8 

mmol), IH-indole (1.5 g, 13 pamol) , and 7-indolizinone (1.39 
g, 10 mmol) were contoined and heated to reflux for 15 hours, 
The mixture was diluted with water and th6 precipitate was 
filtered, The brown filter cake was tritvirated with hot 
20 methanol, cooled to room temperature, and the solid 
collected to give 1,99 g of desired product, (84%) . 
Calculated for C16H18N2: *Itaeory: 80*63; H, 7,61; 
11,75, Found: C, 80.81; H, 7.74; N, 11.92. 
MS(PD) (m/e): 238. 

25 

3- (1, 2, 3 , 4, 5, 8-Hexahydroindolizin-7-yl) -5-f luoro-lH-indole 
S-fluoro-lH-indole (910 mg, 6.7 mmol) and 7- 
indolizinone (1.40 g, 10.1 mmol) were converted to product 
30 tv the procedure of Exaxcple 2 to give 1.22 g. (70,9%) . 
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Calculate for Ci6Bi7M!2F: Iheoxy.: C, 74.97/ H* 6.69; N« 
10.93. Found: C, 74.78; B, 6.90; N, 11.05. 
iSS{7D) {m/e) : 256 

3- {1,2, 3, A, 5, 8-Hexahyd3:oindolizin-7-yl) -S-chloro-lH-indcle 
rehe 5-chloro-lH--indola (1.00 6.63 rmol) and 7- 
xndoliziBone (1.39 g, 9.95 ramol) were converted to product 
hy the procedure of Example 2 to give 595 xag. (33*1%). 
10 Calculated for C16H17N2CI: ^Theory: C, 70.45? H, 6.28? N, 
10.27. Poxmd: G, 70*60? H, 6.46? N, 10.28. 
MS(FP)(in/e)$ 272. 

15 3-(l,2,3,4,5, 8-Hexalydroindolizin-7-yl) -S-carboxamido-lH- 

indole 

*rhe S-carboxaaiido-^lH-indole (1.27 g, 7.95 jnmol) and 7- 
indollzinone (1.44 g, 10.3 mmol) were converted to product 
Isy the procedure of Sxajople 2 to give 1.80 g. {B0%). 
20 Calctilated for C17H19N3O: «ieory: C, 72.57; H, 6.81? N, 
14.93. Pound: C, 72.48? H, 6.72; N, 14.91. 
KS(FD} (m/e): 281. 

E3«MPLE 6 

25 N- { 4 -f luorobenzcyl > -3 -(1,2, 3, 4,5, 8-hexahydroindolizin-7 -yl ) - 

5-ajnino-lH-indole 



Hbe N- (4 -fluor6benzpyl)-5-aniino-lH- indole (813 wg, 3.20 
ininol} and the 7-indolizinone (560 xng, 4.00 mmol) were 
30 converted to product lay the procedure of Bxanple 2 to give 
818 xng. (68%) . 
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dalciilated £or C23H22N3OF: Ibeory: C, 73.58; E, 5.91; TS, 
11.19. Pound:- C, 73.84f H, 5.90; N...11.26. 
MSiFD} (in/e) : 375. 

5 EXAMPLE 7 

{4--f luorobenzcyl) *-3--{l,2,3,4,5i 8-h^tahydroqainolizin-7- 
yl) -5-airdjio--lH-indole 
•Htie Nr-{4-fluorolwtozc^sW'#*^^ (144 mg, 0-57 

mtK)!) and the 2-cctahydro-2H-quinoliziixon© (87 xitg, 0.57 
10 mmol) were converted to product by the procedure of Exaxtple 
2 to give 60 mg. (27%) . 
MS(FD) (jo/e) : 389. ' 

15 N- (aethanesulf 03nyl) -3-(lr2,3,4^5, S-hexahydrbindolizin-T-yl ) - 

5-amino-lH- indole 
The N-{iaethanestilfonyl)-5-^ainino--lH-'indole (1.06 g, 5.00 
mmol) and the 7-indolizinone {900 xng, 6.50 mmol) were 
converted to product hy the procedure of Exasiple 2 to give 
20 807 mg. (48.7%) . 

Calculated for C17H21N3O2S: Theory: 61.61; 6.39; N, 
12.68. Pound: C, 61.72? H, 6.3B; 12,56. 
MS(FD} (lA/e) : 331. 

3- (Octalvdroindoli2in-7-yl) -5-hyd3r05«y-lH--indole 
The 3-(l,2,3,4,5, 8-hexahydroindoli2in-7-yl) -5- 
hydro3<yben2yl-lH-indole hydrochloride salt (560 g, 1-47 
mmol) was dissolved in 90 ml of ethanol and 5 ml of water 
30 and hyd3x>g6nated at an initial pressure of 60 psi« at room 
temperature, over 28 hours « using 5% palladium over carbon 
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(280 ma) . TSnxB siixture was filtered and the filtrate 
concentrated to give a vAdte solid. The residue was taken 
up in wateTi nade basic with aqueous sodium l^^droxide^ and 
detracted with xnethylene chloride. An atteoopt was made to 
S dzy the solution with sodium sulfate but iqpon addition of 
the soditan sulfate^ the product came out of solution. 
Methanol was added to the mixture and the mixture filtered 
and the filtrate concentrated. The residue was 
recrystallized from methanol/methylene chloride to give 84 
10 ic^ of product. (22%) • 
MS{FD)(m/e}: 256. 
MP e 250-253 (dec) . 

15 3- (Octahydroindolizin-7-yl) -5-f luoro-lH-indole 

The 3- (1, 2, 3, 4, 5, 8--hexal5/droindolizin-7-yl} -5-f luoro- 
1H«- indole liydrochloride salt (450 mg, 1.53 mmol) was 
converted to product by t^e pzx>cedure of Bxangple 9 to give 
807 mg. (24%) . 

20 Calculated for C16H19N2F: Theory: C, 74.39; 7.41; N/ 
10.84. Found: C, 74.76; H, 7.69; 10.84. 
MS(FD}(m/e}: 258. 

25 Alternate synthesis of 3-(octahydroindolizin-7-yl}-5-fluoro- 

IH-indole 

The 3-(l,2,3,4j5,8-hexahydroindolizin-7'-yl} -5-fluoro- 
IH-indole bydrocfaloride salt (450 mg, 1.54 mmol) was 
dissolved in trifluoroacetic acid . (7. 5 ml) forming an orange 
30 solution. Olhe triethylsilane (197 mg, 1.7 mmol} was added 
and the reaction became colorless. TDC after 5 minutes 
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showed no starting material present, Ibe reaction was 
concentrated and the resulting oil poured into water and 
extracted with aetbylene. chloride, ihe extract was washed 
with base, dried over, sodium sulfate, and concentrated to 
5 give the product as a colorless oil. 

N- (methanesulf oiyl) -3- {octahydroindolizin'7-yl) •"5-andao-*lH- 

indole 

10 Hkie niethanesulfoxt^l chloride (215 xag, 1»67 smtol) was 

added drcpwise to a solution of the 3- (octalydroindolizin-?- 
yl) -5 -aKdno-lH-- indole (320 mg, 1*25 iranol) and triethylamine 
(0.5 Bil) in 10 ml of dimethylf orznamide . Hie reaction was 
stirred at room temperature for 2.5 hours. The reaction was 

15. diluted with methanol and concentrated to give a dark semi- 
solid. This material was dissolved in a mixture of 
methy^lene chloride and water, made basic with an ammonium 
hydroxide solution^ then extracted with methylene chloride* 
The extract was dried over sodium sulfate and concentrated 

20 to give a reddish brown oil. ^e material was purified on a 
flash column using silica gel (20% methanol in methylene 
dbloride (amtrioziiimt hydre»cide} as eluent} to give 210 mg of 
product. (49*7%). 
HS(FD){m/e): 333. 

25 

Alternate Synthesis of N**(methanesulfonyl)-*3-(octahydro*- 
indolizin-7-yl) -5-amino-lH-indole 

30 Hhe M-{methanesulfonyl)-'3-{l,2,3,4,5,8-heKahydro- 

indolizin-7-yl)-5-amino-lH-indole was converted to product 



FCT/US98/D7744 



101 

Toy the procedirce of Example 11 to give 351 of the desired 
products . <100%} . 

5 N-ioethyl-N* - (3- (octahydroindolizin-7-yl) -lH-lndol-5-yl)\irea 
Ae .x&etlqrlisocyanate (220 3.9 xnmol) was added to a 
solution of 3-loctalydroindoli2in-7-yl)-5-ainino-lH-ixKiole 
(500 mSi 1*95 mmol) in 10 vol of dixnethylformainide. The 
reaction was allowed to stir for 72 hours. TLC indicated 

10 the reaction was complete so the reaction was concentrated 
to give a purple gum. This naterial was chromatographed on 
a short PLORISIL™ column using 20% methanol in methylene 
chloride (ammonium hydroxide) as solvent to give 340 mg of a 
white foam. The white foam was recrystallized from 

IS methanol /ethyl acetate to give 165 mg of product. (27.1%). 
MS(PIHMm/e): 313. 

Alternate Sfynthesis of N-methyl-N'-(3-(octahydroindoli2in-7- 

20 ^ yl) -lH-indol-5-yl)urea 

The trimethylsilyl isopyanate (288 mg, 2.50 mmol) was 
added to a solution of 3- (octahydroindoli2in-7-yl)-5-amino- 
lE-indole (322 mg, 1.26 mmol) in 5 ml of dirothylformamide. 
nie reaction %ras stirred at roam texoperature for 24 hours. 

25 TIiC Indicated consumption of starting material so the 
reaction was concentrated to give a purple foam which 
solidified. This material was chromatographed on a 
FLUCXRISIL™ column using 20% methanol in methylene chloride 
{ammonium lydroxide} as solvent to give 164 mg of product. 

30 (43.7%). 

US(FD)(m/e): 298. 
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luorobenacyl) -3- (1^ 2 , 3, 4, 5, 8-hexahydroindolizin-7-yl} - 
B^amino-benzothiophene . 
S. A solution of 1.55 xOj n-butylllthitim in dieth/l ether 

is cooled to -78^ under a nitrxjgen atmosphere* To this 
cooled solution is added a solution of N--{4-fluorobenzoyl)- 
S-brcxno-S-aiidjiobenzothipphene {0*90 eg. } in diet]:^! ether* 
HhB reaction mixture is stirred at -TB^C for 1 hour and then 
10 to it is added dropid.se a solution of 7-indolizinone (1.08 
eq.} in diethyl ether « The reaction is stirred an 

additional 2 hours at -78% and is then gradually warned to 

-20% over 55 zninutes* ^e reacticm mixture is then 
quenched with saturated aqueous sodium bicarboooate, diluted 

IS with additional diethyl ether and the phases separated * a!he 
organic phase is washed with sattxrated aqueous sodium 
chloride I dried over sodium sulfate and concentrated under 
reduced, pressure* The residue is taken up in aqeuous 
potassium hydroxide (10% in water) and heated to reflux for 

20 15 hours. The mixture is conceoit rated in vacuo and the 
residue is. subjected to flash silica gel chromatograplv- 
Fractions shown to contain product are combined and then 
concentrated under reduced pressure to give the title 
coQDopound. 

25 

N- {4-f luorcbenzcyl} --3- {1, 2 , 3, 4, 5, 8-hexahydroindoli2in-7-yl) - 

5-amino-benzofuran 
The title compound is obtained from N"(4-fluorob®az- 
30 pyl)-3-bromo-5-ainino-benzofuran and 7-indolizinone by the 
procedxire of Exaxrple 16 ^ 
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5 -axnino-3 *-(l,2,3,4,5,8 -hexahydroindoli zin-7-yl ) pyrrolo [3,2- 

b] pyridine 

S To Si solution of 0.185 gpca (7.98 sMdl) sodium in B slL 

xoathanol were added 0.50 gm (2.66 idMOl) 5-(di]aetlvl£anino- 
inethanimino) pyrrole [3, 2-bl pyridine followed lay a solution of 
0,55 gm (3,9S rOSql] 1,2^3, 4,5,6, 8-heptalQrdroindoli2in-7-one 

in 2 skL methanol. The resulting solution was heated at 75% 

10 for 18 hours. Ufae reaction mixture was then cooled to room 
t€aDS>erat\ire and concentrated tmder reduced pressure. Hhe 
residue was dissolved in chloroform and washed sequentially 
with water and.satxirated aqueous sodium chloride, ^e 
remaining organics were dried over sodium sulfate and 

IS concentrated under reduced pressure. 1!he resulting brown 
residue was dissolved in 1;1 tetrahydrofxiran:lK sodium 
hydroxide and the solution was heated at ref lauc for about 3 
hours. OAie residue was concentrated under reduced pressure 
and the residue partitioned between, water and 3:1 chloro- 

20 form:i8opropanol. Ihe phases were separated and the organic 
phase washed well with saturated aqueous sodium cshloride. 
nfkiB remaining organics were dried over sodium sulfate and 
concentrated under reduced pressure. fZbe residue was 
subjected to flash silica gel chromatograplQr, eluting with 

25 chloroform containing 10% methanol and 1% ammonium 

hydroxide. Fractions contaixiing the desired product were 
OGonibined and concentrated under reduced pressure to provide 
0.348 gm (51%) of the title cocnpound as an ivozy solid. 
1IS<7D) (m/e): 253 (K**) 

30 Calculated for Ci5Hi8N4t Theory: C, 70.84; H, 7.13? M, 
22.03. Foundt C, 70.84; 7*06; 21.84. 
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H- 1 4-f luorobenzcsyl ] -5-ajnino-3 - tl#2,3r4t5i8- 
hexafaydroindolizitt-7 -yl } lyrrolo l2,2-h] pyridine 
S A mixture c£ 0.10 gm (0.39 xdMdl) 5-axnino-3- 

(1,2^3,4,5, 8-hexahydroindolizin--7 -yl ) pyrrolo 13 , 2 -b] pyridine 
and 0*56 |iL (0.47 imol) 4-£luorcdt>anzoyl chloride in 10 lOL 

lyridine was stirred at SS^^C for 18 hours. OJhe reaction 
mixtuie was then partitioned between IN sodium hydroxide and 

10 3:1 chloroform: isoprcqpanol . The phases were separated and 
the organic phase washed with saturated agueoxxs sodium 
chloride^ dried over magnesium sulfate, and concentrated 
tander reduced pressure. *£he residue was subjected to radial 
chromatography (2 rm silica plate) eluting with dichloro- 

IS methane containing 10% methanol and 1% ammonium hydroxide. 
Fractions containing product were cooonbined and concentrated 
under reduced preBS\ire to provide 0.077 gm (57%) of the 
title conpound. The title compound was recrystallized twice 
from ethanol:water and dried under reduced pressure to 

20 provide a sample for analysis. 
MB{PD){m/e): 376 (M+) 

Calculated for C22H21N4FO: 'Aieoxyt C, 70*20; 5.62i N, 
14.88. Pound: C, 70.38? H« 5.78; 14, SB. 

2S mmVR S!Q 

N- [acetyl] -5-amino-3- (1 , 2 « 3 , 4, 5 , 8-beMcahyd3:oindolizin-7- 
yl ) pyarrolo 13 , 2 -bl pyridine 
Beginning with 0.10 gm (0.39 tfUbl} .5*-amino*'3- 
{1,2^3,4,5, 8-hexahydroindoli zin-7 -^1 ) pyrrolo 1 3 , 2 -bl pyridine . 
30 and 0.35 |iL (0.47 sOSbl) acetyl chloride, 0.084 gm (73%) of 
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the title canpoimd weire recovered Toy the procedure of 
Exanple 19. 

MS(FD}(m/e): 296 (M^) 

5 Hhe discovery that the 5-HTif receptor mediated 

nexirogenic n^ziingeal extravasatioxir thereby causing the pain 
associated with migraine and associated disorders, is 
disclosed in U.S. Patent #5,521,196, herein incorporated ty 
reference in its entirety. To demonstrate the use of the 

10 coicpotznds of this invention in the tareatment of migraine, 
their ability to bind to the 5-OTip receptor subtype was 
determined. Ifhe ability of the cozqpounds of this invention 
to bind to the 5-B!riF receptor sxxbtype was measured 
essentially as described in N« Adham, et ai«. Proceedings of 

15 the Jfotional Ac&d&n^ of Scl&acea (VSA), 90, 408-412 (1993). 

Membrane Preparationi Mexnbranes were prepared frcon 
transfected Ltic- cells which were grown to 100% confluency. 
!Ihe cells were washed twice with phosj^hate-buffered saline, 
20 scraped from the culture dishes into 5 mli of ice-cold 

phoss^xate-buffered saline, and centrifuged at 200 x g for 5 
minutes at 4^. The pellet was resuspeaded in 2.5 mli of 

ice-cold Tris buffer (20 aM Trie HCl, pH«7.4 at 23^0, 5 aM 
ESfSh) and homogenized with a Mheaton tissue grinder/ The 

25 lysate was subsequently centrifuged at 200 x g for 5 minutes 
at 4PZ to pellet large fragments which were discarded. The 
supernatant was collected and centrifuged at 40,000 x g for 
20 minutes at 4<)C» The pellet resulting from this 
centrifugation was washed once in ice-cold Tris wash buffer 

30 and reavispended in a final buffer containing 50 mM Tris HCl 
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and 0.5 sat ED7A# pH87.4 at 23%. Meadorane pr^aratiosis were 
kept on ice and utilized within two hours for the 
radioligand binding assays « Protein concentrations were 
determined by the inethod of Bradford {Anal. Biochma., 22., 

5 248-254 (1976))- 

Radioligand Binding- [Sh^s-HTI binding was performed 
using slight modifications of the 5-HTlD assay conditions 
reported iy Herrick-Davis and Titeler (J"* Neuroch&n., Sk* 
1624-1631 (1988} ) with the omission of masking ligands* 

10 Badioligand binding studies were achieved at 37% in a total 
volume of 250 sOi of buffer (50'sH Trie, 10 xM MgCl2# 0.2 iM 

SDTA< 10 hM pargyline, 0«1% ascorbate^ id5[a7.4 at 37%) in 96 
well anicrotiter plates. Saturation studies were conducted 
using [3h]5-BT at 12 different concentrations ranging froooa 

IS 0.5 nM to 100 nK. Displacement studies were performed using 
4.5-5.5 nM [3h]5-HT. The binding profile of drugs in 
coiqpetition experiznents was accomplished using 6-12 
concentrations of ccmpound. incubation times were 30 
minutes for both saturation and displacement studies based 

20 upon initial investigations vdxich detextoined equilibrium 
binding conditions. Nonspecific binding was defined in the 
presence of 10 xM 5-BT. Binding was initiated by the 
addition of 50 mL membrane homogenates (10-20 iig) • The 
reaction was terminated by rapid filtration through 

2S presoaked (0.5% pqyletlayleneimine) filters using 48R Cell 

Brandel Harvester {Gaithersburg, KD) . Subsequently, filters 
were washed for 5 seconds with ice cold buffer (50 ziiM Tris 
HCl, pHb7.4 at 4^), dried and placed into vials containing 
2.5 JdL Readi-Safe (Beckman, Fxaierton, CA) and radioactivity 

30 was measured using a Beckman LS 5000TA licjuid scintillation 
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counter. Tbm efficiency of counting of pE]5*-HT averaged 
between 45-50%. Binding data vas analyzed by coxqputer-* 
assisted nonlinear regression analysis (Accufit and 
Accucaap, Liinden Software, Chagrin Falls, OH) • IC50 values 

5 were converted to Xi values using the Cheng-Prusoff equation 
(Biochem. Phaziziacoi . , 22f 3099-3108 (1973). All experixnenta 
were performed in triplicate* Representative coxnpounds of 
this invention were found to have affinity for the 5-BTif 
receptor as xaeasured by the procedure described si^pra. 

10 As was reported by R*L. WainshaxiJc, at ai.« WO93/14201, 

the S-'HTiF receptor is f\mcticmally coupled to a G-protein 
as xneasTxred by the ability of . sesrotonin and serotonergic 
drugs to inhibit forskolin stimulated cAKP production in 
MZH373 cells transf acted with the 5*-B7ip receptor. Adeaoylate 

IS cyclase activity was determined using standard techniques. 
A maximal effect is achieved by serotonin* An ^max is 
determined by dividing the inhibition of a test cGotopound by 
the maximal effect and determining a percent inhibition. 
Adham, e£: al., avgpr&^i R.L. Heinshazik, at al./ 

20 ProcBBdingB of t±e JNiatianal Acadeaiy of Sciences (USA) , 
89,3630-3634 (1992}), and the references cited therein. 

Measurement of cAMP f ormaticm 

Transfected NIH3T3 cells {estimated Bmax from one point 
25 cospetition 8tudies8488 fmol/s^ of protein) were incubated 
in DMRK, 5 nM theophylline, 10 mL HEPES (4- 1 2 -hydroxy ethyl ] - 
1-piperazineethanesulfonic acid) and 10 yM pargyline for 20 

minutes at 37^, 5% 002* I>rug dose-effect curves were then 
conducted by adding 6 different final concentrations of 
30 drug, followed immediately To^ the addition of forskolin {10 
iKfM) • Subsequently, the cells were incubated for an 



WOMAMSTO 



FCTyi3K98/V7744 



108 

additional 10 mnutes at 37^, 5% CO2. The medium was 
aspirated and the reaction was stopped by the addition of 
100 xtSA ECl. To dononstrate coxnpetitive antagonism, a dose- 
response cxarve for 5-HT was roeasured in parallel, using a 
5 fixed dose of methiothepin (0.32 itiM) ♦ T3ib plates were 

stored at 4PC for 15 minutes and then centrifuged for 5 
xoinutes at 500 x g to pellet cellular debris, and the 

siqperaatant was aliquoted and stored at -20°C before 
assessment of cAHP foriaation by radioinmunoassiv JjcAMP 

10 radioixmnunoassay kit; Advanced Magnetics, Cambridge, HA) « 
Radioactivity was quantified using a Packard COBR& Auto 
Gaxmna counter, equipped with data reduction software. 
Representative coaqpounds of the invention were tested azxd 
found to be agonists at the 5*-IKFif receptor in the cAUP 

15 assay. 

Protein BsfcyaYaaatAga 

Barlan Sprague-Dawley rats (225-325 g) or guinea pigs 
from Clmrles River Laboratories (225-325 g) axe anesthetized 

20 with sodium pentobarbital intraperitoneally (65 mg/kg or 45 
Kig/kg respectively) and placed in a stereotaxic frame (David 
Kopf Instruments) with the incisor bar set at -3,5 im for 
rats or -4.0 mm for guinea pigs. Following a xnidline 
sagital scalp incision, two pairs of bilateral holes are 

25 drilled through the skull (6 xm posteriorly, 2.0 and 4.0 mm 
laterally in rats; 4 mm posteriorly and 3.2 and 5.2 ntm 
laterally in guinea pigs, all coordinates referenced to 
bregma) . Pairs of stainless steel stimulating electrodes 
(Rhodes Medical ^sterns. Inc.} are lowered through the holes 

30 in both hemispheres to a depth of 9 mm (rats) or 10.5 mm 
(guinea pigs) from dura. 
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nie femoral vein is exposed and a dose of the test 
coeoDpound injected intravenously (1 Mi/kg) • i^roxiznately 7 
sdLnutes later, a 50 zt^/kg dose of Bvans Blue, a fluorescent 
dtyss is also injected intravenously. The Bvans Blue 

5 CQxnplexes with proteins in the blood and functioned as a 
marker for protein extravasation. Exactly 10 minutes post- 
injection of the test coiDpound, the left trigeminal ganglion 
is stimulated for 3 minutes at a current intensity of 1.0 mA 
{5 Hz, 4 msec duration) with a Model 273 x>otentiostat/ 

10 galvanostat (E6&G Princeton Applied Research) . 

Fifteen minutes following stimulation, the animals are 
killed and exsanguinated with 20 mL of saline, The top of 
the skull is removed to facilitate the collection of the 
dural mesnbranes. Ibe membrane samples are rested trom both 

IS hemispheres, rinsed with water, and spread flat on 
microscopic slides. Once dried, the tissues are 
coverslipped with a 70% glycerol /water solution. 

A fluorescence microscope (Zeiss) equipped with a 
grating sKxaochromator and a spectrophotcxtteter is used to 

20 quantify the amount of Bvans Blue dye in each sanple. An 
excitation wavelength of approximately 535 nm is utilized 
and the emission intensity at 600 nm is determined. Ihe 
microscope is equipped with a xQOtorized stage and also 
interfaced with a personal cooputer. Oihis facilitates the 

25 ccQcqputer-^ccmtrolled movement of the stage with fluorescence 
meeuaixr^QEients at 25 points (500 ym ste^s) on each dural 
sample, ^e xoean and standard deviation of the measurements 
are determined by the cooooputer. 

*Ihe extravasation induced by the electrical stimulation 

30 of the trigeminal ganglion is an ipsilateral effect (i.e. 
occurs only on the side of the dura in which the trigeminal 
ganglion is stimulated) • Ihis allows the other 
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(uzmtixoulated} half of the diira to be used as a control. 
Hhe ratio of the amount of extravasation in the dura frosa 
the stimulated side ccxmpared to the unstixouXated side dura 
is calculated* Saline controls yield a ratio of 

S approxixnately 2,0 in rats and 1.8 in guinea pigs. In 
contrast, a coxqpound which effectively prevents the 
,extravasation in the dura from the stinmlated side would 
have a ratio of approxiaoately 1*0, A dose-response curve is 
generated and the dose that inhibited the extravasation by 

10 50% (IO50> is approximated. 

Sumatriptan/ a coomnercially available treatment for 
migraine, exhibits low bio--availability and relatively short 
duration of action^ Its affinity for a nmriber of serotonin 
receptor subtypes gives rise to undesirable side effects, 

15 particularly vasoconstriction, which severely limits its 
utility in the treatment of migraine. Since coinpounds of 
this invention are potent agonists of the 5-BfriF receptor, 
extremely low doses are required to maintain therapeutic 
levels. Additionally, since coxnpounds which are selective 

20 for the 5>-BTif reenter relative to other receptors do not 
cause vasoconstriction, contplicatiaas due to 
vasoconstriction are avoided. Coinpounds of this invention 
also inhibit protein extravasation if administered prior or 
subsequent to stimulation of the trigeminal ganglia, 

2S suggesting they may be administered prior to an incipient 
migraine attack to prevent pain, or during a migraine attack 
to alleviate pain. 

While it is possible to administer a conspound anplcyed 
in the methods of this invention directly without asy 

30 formulation, the cooflpounds are usually administered in the 
form of pharmaceutical ccsqpositions comprising a 
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pbarxnaceutlcally acceptable excipient and at least one 
active Ingredient. HbBBB coanpositions can be administered 
by a variety of routes including 03:al# buccal # rectal/ 
intranasal, transdermal, subcutaneous, intravenous, 
5 intramuscular, and intranasal. Masy of. the compounds 

exnplcyed in the methods o£ this invention are effective as 
both injectable and oral ccmqpositions . Such coopositions 
are prepared in a manner n^ell known in the pharmaceutical 
art and coinprise at least one active compound. see> e.g.. 

10 PHARSOkCEUTICAL SCIENCES, (16th ed. 1980), 

In making the cozcpositions eicplcyed in the present 
invention the active ingredient is usually mixed with an 
excipient, diluted hy an excipient or enclosed within such a 
carrier which can be in the form of a capsule, sachet, paper 

15 or other container, yihea the excipient serves as a diluent, 
it can be a solid, semi-solid, or liquid material, which 
acts as a vehicle, carrier or medium for the active 
ingredient* ^Thus, the coxnposit ions can be in the form of 
tablets, pills, powders, lozenges, sachets, cachets, 

20 elixirs, suspensiozis, emulsions, solutions, syrups, aerosols 
(as a solid or in a liquid mediimi) , ointments containing for 
exaiople up to 10% by weight of the active coocqpound, soft and 
hard gelatin capsules, suppositories, sterile dlnjectable 
solutions, and sterile paclcaged powders. 

25 In preparing a formulation, it may be necessary to mill 

the active conpound to provide the appropriate particle size 
prior to combining with the other ingredients. If the 
active cosqpound is substantially insoluble, it ordinarily is 
milled to a particle size of less than 200 mesh. If the 

30 active cooqpound is substantially water soluble, the particle 
size is nomsilly adjusted by milling to provide a 
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substantially unifoxxa distribution in the fonnulation^ e.g* 
about 40 mesh. 

Sosne exaxqples of suitable excipients include lactose, 
dexrtrose« sucrose^ sorbitol r naxmitolf starches / gum acacia, 

5 calcixno phosphate , alginates , tragacanth^ gelatin, calcium 
silicate, microcrystalline cellulose, polyvinylpyrrolidone, 
cellulose^ vater, synqp, and methyl cellulose. The 
formulations can additionally include: lubricating agents 
such as talc, magnesium at earate, and mineral oil; wettdLng 

10 agents; emulsifying and suspending ag®ats; presearving agents 
such as metl^l- and propylbydroxybenzoates; sweetening 
agents; and flavoring agents. The ccmpositiona of the 
invention can be formulated so as to provide quick, 
siistained or delayed release of the active ingredient after 

15 administration to the patient loy exnploying procedures known 
in the art. 

The coznpositions are preferably fcnmxlated in a unit 
dosage form, each dosage contaixiing from about 0.001 to 
a]Mut 100 mg, more usually about 1.0 to about 30 s^, of the 

20 active ingredient. The term ''unit dosage form*" refers to 
physically discrete units stiitable as unitary dosages for 
htxman stabjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to 
produce the desired therapeutic effect, in association with 

25 a suitable pharmaceutical excipient. 

Hie active coanpounds are generally effective over a 
wide dosage range. For exasples, dosages per day normally 
fall within the range of about 0.0001 to about 30 ma/kg of 
bodty weight. In the treatment of adult humans, the range of 

30 about 0.1 to about 15 xng/kg/dfiv# in single or divided dose, 
is especially preferred. However, it will be understood 
that the amount of the compound actually administered will 
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be determined Toy a ptysician, In the lifi^ht of the relevant 
circusistances^ including the condition to he treat ed# the 
cfaosw route of administration^ the actual cosqpound or 
CQinpoxxnds administered^ the age» weight, and response of the 

S individual patient « and the severity of the patient's 
synq^toms, and therefore the above dosage ranges are not 
intended to limit the scope of the invention in any way. In 
some instances dosage levels below the lower limit of the 
aforesaid range inay be more than adequate, while in other 

10 cases still larger doses may be esDoplqyed without causing acy 
harmful side effect, provided that such larger doses are 
first divided into several smaller doses for administration 
throughout the day. 

IS Formulation Example 1 

Hard gelatin capsules containing the following 
ingredients are prepared: 

20 Quantity 



Cocnpoxmd of Bxaxnple 12 



30.0 



25 



Starch 



305.0 



Magnesitmi stearate 



5.0 



Htm above ingredients are mixed and filled into hard 
gelatin capsules in 340 mg quantities. 
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A tablet fonoula is prepared using the ingredients below: 

Quantity 

s ;i;nggfiflS.mt .{mg/ta&Jiefe) 

Cotnpound of Bxaxnple 13 25 «0 

Cellulose, microcxystalline 200.0 

10 

Colloidal siliccm dioxide 10.0 

Stearic acid 5.0 

15 The coinponents are blended and cooDpressed to form 

tablets, each weighing 240 mg. 

A dxy powder inhaler formulation is prepared containing 
20 the following components: 

Ingredient W^Afl^^t | 

CQxnpound of Exasople 14 5 

25 

Lactose 95 

Ihe active inixture is mixed with the lactose and the 
mixtiure is added to a diy powder inhaling appliance* 

30 

Formulation Bxaimle A 



1VO9fl/4fi570 



PCT/DS98/07744 



10 



115 

Tablets, each ccmtaining 30 1x9 of active ingredient, are 
prepared as follows: 

Quantity 

Ingredient (mff/tflb^fit;?, 
Cosqpoimd of Bxamtple 4 30.0 mg 

Starch 45.0 ng 

Microczystalline cellulose 3 5 . 0 xng 



15 



Polyvinylpyrrolidone 

(as 10% solution in vjater) 4.0 xng 



Sodim carb03Qanethyl starch 4«5 xng 

Magnesium stearate 0.5 xng 

20 Talc 1-0 ™r 

Total 120 xng 



The active ingredient, starch and cellulose are passed 
25 through a No. 20 mesh U.S. sieve and xnixed thoroughly. The 
solution of polyvirylpyrrolidone is mixed with the resultant 
powders r which are then passed through a 16 xnesh U.S. sieve. 
The granules so produced are dried at 50-60^C and passed 
throu^ a 16 xnesh U.S. sieve. The sodium carbc^q/xnethyl 
30 starclh, xnagnesium stearate, and talCi previously passed 
through a No. 30 xnesh U.S. sieve, are then added to the 
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granules which, after mixing, are coqpressed on a tablet 
mchine to yield tablets each n^eighing 120 xng, 

S Capsules, each containing 40 of medicament are made as 
follows: 

Quantity 

10 

Coapound of Bxazngple 19 40«0 xi^ 

Starch 109*0 wg 

IS Magnesium stearate 1>0 ma 

Total 150.0 mg 

The active ingredient, cellulose, starch, and magnesium 
20 stearate are blended, passed through a No. 20 mesh U.S« sieve, 
and filled into hard gelatin capsules in 150 mg quantities. 

Ponmilation Example 6 
Suppositories, each containing 25 mg o£ active ingredient 
25 are made as follows: 

* 

Compound of BKangple 6 25 mg 

30 

Saturated fatty acid glycerides to 2,000 mg 
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■Hie active ingredient is x>assed through a No. 60 mesh 
U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the mnimum heat necessary. 
5 The 2ni3cture is then poured into a suppository xoold of no m i n al 
2.0 g capacity and allowed to cool. 



Suspensions « each containing 50 sog of medicament per 5.0 
10 ml dose are made as follows: 

Ingredient jm>mt 

Coxppotmd of Example 7 50.0 mg 

IS 

Xanthan gum 4.0 mg 

.Sodium carbc^q/znetlQrl cellulose (11%) 

Microcxystalline cellulose (89%) 50.0 mg 

20 

Sucrose 1.75 g 



Sodium benzoate 10.0 
25 Flavor and Color g.v* 



Purified water to 5.0 ml 

■Che medicament, sucrose and xanthan gum are blended, 
30 passed througph a No. 10 mesh U.S. sieve, and then mixed with a 
previously made solution of the microcrystalline cellvdose and 
sodium carbo9tymetbyl cellulose in water. The sodium bensoate, 
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flavor, and color are diluted with some of the water and added 
with stirring. Suffici^t water is then added to produce the 
required voluxoe. 

5 Fff?™ift<;;4Qfi Ex^jLe .8. 

Capstiles, each containing 15 zr^ of medicament , are made 
as follows: 

Quantity 

10 anqrediept tm/CRPSu^,^} 

Coznpoimd of £xazis)le 8 15.0 mg 

Starch 407.0 mg 

15 

Magnesium stearate 3.0 mg 

Total 425 «0 mg 

20 TSie active ingredient, cellulose, starch, and magnesium 

stearate are blended, passed through a Ko« 20 mesh U.S. sieve, 
and filled into hard gelatin capsules in 425 mg quantities. 

25 An intravenous formulation m^ be prepared as follows: 



30 Compound of EmnplB 9 



250.0 mg 
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Isotonic saline 1000 ml 

.v. , .• • 

A topical formulation nay be prepared as follows: 

5 



Compound of Bxaiople 10 1-10 g 

10 Bnoalsifying Wax 30 g 

Liquid Paraffin 20 g 



White Soft Paraffin to 100 g 

IS 

The white soft paraffin is heated xmtil molten. Obe liquid 
paraffin and ^milsifying wax are incorporated and stirred 
until dissolved • *Ihe active ingredient is added and stirring 
is continued until dispersed* itie xaixttire is then cooled 
20 until solid. 



Formulation Bxample 11 
Sublingual or buccal tablets, each containing 10 mg of 
active ingredient^ may be prepared as follows: 

2S 

Quantity 

j;ffiffy:BgLAgnt; Pey Tablet 



Cootnpound of Bxaiqple 20 10«0 xng 

30 

Glycerol 210.5 mg 
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Water 



143.0 2itg 



Sodium Citrate 



4.5 mg 



5 



Polyviziyl Alcohol 



26.5 wg 



Polyvixiylpyrrolidone 



410.0 xng 



Total 



10 



the glycerol, water, sodium citrate, polyvix^l alcohol, and 
polyvinylpyrrolidone are admixed together ley continuous 
stirring and xoaintaining the tenperature at about 90 ^C. When 
the polymers have gone into solution, the solution is cooled 

15 to about 50-55^C and the medicament is slowly admixed. Xhe 
homogenous mixture is poured into forms made of an inert 
material to produce a drug-containing diffusion matrix having 
a thickness of about 2-4 lam. IfhxB diffusion matrix is then 
cut to form individual tablets having the appropriate size. 

20 Another preferred formulation employed in the methods 

of the present invention exrploys transdermal delivery 
devices {^'patches") . Such transdermal patches may be used 
to provide contintious or discontinuous inf vision of the 
cannpounds of the present invention in controlled amounts. 

25 The construction and use of transdermal patches for the 

delivery of pharmaceutical agents is well known in the art. 
See. e.q> . U.S. Patent 5,023,252, issued June 11, 1991, 
herein incorporated by reference. Such patches may he 
constructed for continuous i pulsatile, or on demand delivery 

30 of pharmaceutical agents. 

Frequently, it will be desirable or necessary to 
introduce the pharmaceutical con\position to the brain. 
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either directly or indirectly. Direct techniques usually 
involve placement of a drug delivery catheter into the 
host's ventric\ilar system to bypass the blood-brain barrier. 
One such inqplantable delivery ^stem, used for the transport 

S of biological factors to specific anatomiceJl regions of the 
bocbr, is described in T3.8. Patent 5/011»472, issued April 
30 r 1991 r nAiich is h^ein incorporated by reference. 

Indirect techniques, which are generally preferred, 
usually involve forcoulating the cQxtpositions to provide for 

10 drug latent iat ion by the conversion of lydrophilic drugs 
into lipid-soluble drugs or prodrugs. Latentiation is 
generally achieved through blocking of the hydros, 
carbonyl, sulfate, and primary amine grotj^s present on the 
drug to render the drug sK>re lipid solxxble and amenable to 

15 transportation across the blood-brain barrier. 

Alternatively, the delivery of bydrophilic drugs may be 
ezihanced by intra-arterial infusion of bypertonic solutiozxs 
vdiich can transiently open the blood-brain barrier. 

The type of f ormilation employed for the administration 

20 of the compounds employed in the methods of the present 
invention mzy be dictated by the particular compounds 
employed, the type of pharmacokinetic profile desired from 
the route of adsdnistration and the conpound(s), and the 
state of the patient • 



wosaiswsro 



122 

CLAIMS 
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We claisii 

5 1. A casogpoimd o£ Fozxnula It 




Co 



I 

in ^(^ch 

10 A-B is -CH-CH2- or -CwCH-; 

n is 1, 2, or 3; 
R is hYdrog&n or C1-C4 all^l; 
X is N-H, 0, or Si 

Y is hydroffen, hydroscy^ amino » bale, -S-R^, -C(0)r2, 
15 -C(0)Mr3r*, -SR5gQ2R6, -SHC(Q)»r'r8, -NHCIOJOrS, or 
-NR5c(O)r10, 
wherein: 

Q is O or S; 

r1 is phenyl, sxibstituted pher^l* phexyl (C1-.C4 alkylene) , 
20 phez^l(Ci-C4 alkylene) substituted in the phenyl ring, or 
pyridinyl; 

r2 is C1-C6 alkyl, phei^yl (C1-C4 alkylene), phenyl IC1-C4 
elkylene} substituted in the phenyl ring^ naphthyl^ amino, N- 
xnetbyl-N-znethoEKyaitdno, heteroaryl, substituted beteroaryl, 
25 heteroaryl {C1-C4 alltyl), or substituted bet eroaryl{Ci-C4 
alkyl) ; 
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r3 is hydrogen, Ci-Cs allqrl, heteroaryl, s\ibfiitituted 
heteroaryl, heteroaryl{Ci-C4 alltyl) , or substituted 
heteroaryl (C1-C4 alkyl) ; 

r4 is hydrogen or Ci-Ce alkyl; or 

S r3 and taken together with the nitrogen atonir to which 

they are attached, form a pyrrolidine, piperidine, sisbstituted 
piperidine, piperazine, 4-sub8tituted piperazine, Hozpholine 
or thiomorpholine ring; 

r5 is hydrogen or Ci-C4 alkyl; 

10 r6 is C1-C4 all5/l, phenyl, substituted phenyl, or di{Ci- 

C4 allq/Daxrdno; 

r7 and R^ are independently selected from the group 
consisting of C1-C6 alkyl, C3-C6 alkesyl, C3-C8 cycloalkyl, 
phenyl, substituted phenyl, phex3yl(Ci-*C4 all^lene}, phenyl {Ci- 
15 C4 alkylene) substituted in the pheir^l ring, ( (C1-C4 alkyl or 
C1-C4 alkosvcarboEQrl substituted) C1-C4 alkyl )phetr/l# C1-C4 
alkyl a-substituted with C1-C4 alkoacycarboivl ; or 

r7 QXkd rB taken together with the nitrogen atom form a 
pyrrolidine, piperidine, piperazine, 4-substituted piperazine, 
20 xnorpholine or thiomorpholine ring; 

r9 is C1-C6 alkyl, C3-C6 alkenyl, phenyl, substituted 
phenyl, C3-C8 cycloalkyl, Ci-<:4 all^l w-substituted with C1-C4 
alkoov; 

rIO is C1--C10 allyl optionally substituted with uq? to 
25 three substituents selected from the group consisting of 

hydro3«y, C1-C4 alkos^i halo, aryloxy, Ci-<:4 alkoxycarbonyl and 
heteroarylojy, C2-C10 alk^oyl, C2-C10 alkynyl, C3-C8 
qycloallQrl, pheacsyl, substituted phezvl# naphthyl, ]>hex3yl(Ci-C4 
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alkylene) , phenyl (C1-C4 alkylene) substituted on the jfixw^l 
ring, 2-phenyletlvlen-l-yl, diphexaylsoetlyl, benzofused C4--C8 
qycloalkyl, C1-C4 alkylene w-substituted with C3--C6 
cycloalkylr or a heterocycle; 
5 B is or N provided that E mcsf not be N when X is O 

or S; or 

pharmaceutically acceptable acid addition salts and 
solvates thereof • 

10 2, A CQODOpound o£ Claim 1, in %diich A-B is ^CbCE-* 

3 . A conqpound of Claim 1, in which A-B is -CB-CE2-. 

4. A compound of Claim 1« where X is 

5. A compound of Claim 1, where n is 1* 

6. A compound of Claim 1, where Y is -Nr5c(O)R^0. • 



IS 



Tin 7. A pharmaceutical formulation vrtxich comprises, in 

association with a pharmace^utically acceptable carrier, 
dilu^t, or exdpient, a coooDpound of Formula I: 




25 I 
in which 
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A-B is -CH^CH2- or -C=CH-i 

n is 1^ 2/ or 3; 

R is liydrogen or C1-C4 alkyl; 

X is N-H, 0, or S; 
5 Y is liydrogen, lydroKy, amino, halo« -S-R^, -C{0)r2, 

-C(0)KIr3r4, -Nr5s02R^, -MHC(Q)!JR''R8r -NHC(O>0r9, or 
-Kr5c(O>r10. 
wherein: 

Q is O or S; 

10 r1 is phenyl, substituted phenyl, phenyl {C1-C4 alJQrlene) , 

phenyl (C1-C4 alkylene) substituted in the phenyl ring, or 
pyridisyl; 

r2 is Ci-Cg alkyl, phenyl (C1-C4 alkyl^e), phenyl (C1-C4 
alkylene) substituted in the phesoyl ring, naphthyl, amino, 
15 iiiethyl**N«^siethaxyaxnino, heteroaxyl, substituted heteroaryl, 
heteroaryl (C1-C4 alhyl), or substituted hete3roazyl(Ci*<;4 
alkyl) s 

r3 is Irydrogen, C1-C6 alkyl, heteroaryl, s\Jbstituted 
heteroaryl, heteroaryl (C1-C4 alkyl) , or substituted 
20 heteroaryl (C1-C4 alkyl) t 

r4 is hydrogen or Ci^-Cg alkyl; or 

r3 and R^ taken together unLth the nitrogen atom, to vAiicfa 
they are attached, form a pyrrolidine, piperidine, substituted 
piperidine, piperazine, 4*-8ub8tituted piperazine, morjdAoline 
25 or tbionorpholine ring? 

r5 is lydrogen or C1-C4 allq,rl; 

r6 is C1-C4 alkyl, pher^^l, substituted phez^l, or di{Ci- 
C4 alkyl) amino? 
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r' and r8 are independently selected from the group 
consisting of Ci-Cg alkyl, C3-C6 alkejayl, Ca-^Ca cycloalkylr 
phenyl, substituted phexyl/ phenyl (C1-C4 alkylene)/ phecyKCi- 
C4 alkylene) substituted in the phenyl ring, ( (C1-C4 alkyl or 
5 C1-C4 alkoa^carboxvl substituted) Ci-*C4 al]cyl) phenyl/ C1-C4 
allcyl a- substituted with C1-C4 alkoxycarbonyl ; or 

and r6 taken together with the nitrogen atom forxa a 
pyrrolidine, piperidine, piperazine, 4-std>stituted piperazine^ 
xnorpholine or thicmorpholine ring; 
10 R^ is C1-C6 alkyl, C3-C6 alker^l* phenyl, substituted 

phenyl, C3-C8 cycloalkyl^ C1-C4 alkyl w-substituted with C1-C4 
alkoxy; 

rIO is Ci-Cio allvl optionally substituted with up to 
three substituents selected £rom the group consisting of 

15 lasfdxaxy, C1-C4 alkoxy, halo, aryloxy, C1-C4 alkoscycarbonyl and 
heteroarylosqr, C2-C10 alkenyl, C2-C10 alkynyl, C3-C8 
cycloallQ^l, phenyl, substituted ^enyl/ naphtby'lr phenyl (Ci*-C4 
allc/l«ae)* phenyl (C1-C4 alkylene) substituted on the phenyl 
ring, 2-phenylethylen-l-yl, diphenylitiethyl, benzofused C4-C8 

20 cycloalkyl, C1-C4 alkylene w-substituted with C3-C6 
cycloalkyl, or a heterocycle; 

B is -CB- or N provided that B may not be N when X is 0 
or S; or 

pharmceutically acc^table acid addition salts and 
25 solvates thereof. 

8. A inethod for the activation of receptors in 

xnamsals, coxnprising administering to a zoammal in need of 
such activation^ an effective amount of a coqpound of 
30 Formula I: 
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I 



A-B is -CH^CH2- or -CeCH-| 
5 n is X, 2, or 3; 

R is hydrogen or C1-C4 all^l; 
X is N-H, 0, or S; 

y is jbydrogexx, Tav^^^oxy, azaino, halo, -S-r1, -C(0)r2, 
-C(OJNr3r4, -Mr5sQ2r6. -mC{Q)mpR^, -liIHC(0)<»9, or 

10 -lJR5c(O)Rl0r 
tfdMrein: 

Q is O or S; 

r1 is phenyl, substituted phenyl, phenyl (C1-C4 aUtylene) , 
phenyl (C1-C4 allcyleae) substituted in the phenyl ring, or 
IS pyridiryl; 

r2 is C1-C6 allYl# phexyUCi--C4 alkylene) , pheiyl(Ci-C4 
allq^lene) substituted in the phezQrl ring« naphtbyl, asdno, N- 
sietfayl-N*»fliethoxyamino, heteroazyl, substituted heteroaryl, 
heteroazyl.(Ci-<:4 alkyl}, or substituted heteroaryl (C1-C4 
20 alkyl) ; 

r3 is 33ydrogen, Ci-Cg alkyl, heteroaxyl, substituted 
heteroaryl, heteroaryl (C1-C4 alkyl}, or substituted 
heteroaryl {C1-C4 alkyl) 1 

r4 is hydrogen or Ci-Ce allcyli or 
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r3 axid taken together with the nitrogen atoaa, to which 
they are attached, form a pyrrolidine, piperidine, substituted 
piperidine, piperazine, 4-stibstituted piperazine, nor^ioline 
or thioxnorpholine ring; 
5 r5 is l^^rdrogea or all<yi; 

r6 i8 C1-C4 allyl, phenyl* substituted phenyl, or di{Ci- 
C4 allc/1) amino; 

r"' and r8 are ind^endently selected from the group 
consisting of Ci-Cg alkyl, C3-*C6 alkenyl, C3-C8 cycloalkyl, 
10 pheiyl, substituted phenyl^ phenyl (C1-C4 alkylene), pl^nyliCl- 
C4 alk/lene) stODStituted in the phenyl ring, {(C1-C4 alkyl or 
C1-C4 alkojcycarbonyl substituted) C1-C4 alkyl) phenyl, C1-C4 
alkyl a-s\ibstituted with Ci-<:4 alkoxycarbonyl j or 

r' and r8 taken together with the nitrogen atom form a 
15 pyrrolidine, piperidine, piperazine, 4-substituted piperazine, 
morpholine or thiomorpholine ring; 

r9 Is C1-C6 alkyl, C3-C6 alkenyl, jihenyl, substituted 
phexyl, C3-C8 cycloalkyl, C1-C4 alkyl w-substituted with C1-C4 
alkoxy; 

20 rIO is Ci'-Cio alkyl optionally substituted with up to 

three substituents selected frtam the groi:^ consisting of 
hydroxy, Ci--C4 alkoxy, halo, aryloxy, C1-C4 alkoxycarbonyl and 
heteroaryloxy, C2-C10 alkenyl, C2-C10 alkynyl, C3-C8 
cycloal3cyl, phenyl, substituted phenyl, naphthyl, phervl(Ci-C4 

25 alkylene), phenyl (C1-C4 alkylene) substituted on the phenyl 
ring, 2-phenyletbylen-l-yl, diphenylmBthyl, bensofused C4-C8 
cycloalkyl, Ci**C4 alkylene w-substituted with C3-<^6 
cycloalkyl, or a heterocycle; 
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E is -CH- or N provided that E may not be N wiien Z is O 
or S; or 

pharxnaceutically acceptable acid addition salts and 
solvates thereof. 

9. A method for the inhibition of neuronal protein, 
extravasation in saammals, conprising adndnistering to a 
xnamtnal in need of sudh inhibiticm, an effective amount of a 
coaoopound of Formula I: 



1 

in which 

A-B is -CH-CH2- or -CwCH-| 
15 n is 1, 2, or 3; 

R is hydrogen or C1-C4 alkyl; 
X is N-B, or S; 

Y is hydrogen^ hydroxy, amino, halo, -S-R^, -CIO)r2, 
-C{0)Nr3r4, -Nr5s02RS, -11HC(Q)Nr''r8, -NHC(0)0R9, or 

20 -Nr5c(0)R1'^? 
wherein: 

Q is 0 or S; 

R^ is phenyl, substituted pheisyl, phezqrl (C1-C4 alkylene), 
phexiyl {C1-C4 allcylene) substituted in the iph&Dyl ring, or 
25 pyridinyl; 
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r2 is C1-C6 alkyl^ phexyl(Ci-C4 alkylene), phe«yl{Ci-C4 
alkylene) sxdDstituted in the phenyl ring, naphfchyl, amino, Kf- 
methyl -N-itiethoxyaxnino, heteroaryl, saibstituted hetCTOaryl, 
heteroaryl (Ci-rC4 allQrl)^ pr substituted heteroaxyl (C1--C4 

5 alkyl) ; 

r3 is hydrogen, Ci-Ce alliyl, heteroaryl, substituted 
heteroaryl, heteroaryl(Ci-C4 alftyl), or substituted 
heteroaryl (C1-C4 allcyl} ; 

is hydrogen or Ci-Cg alliyli or 

10 r3 and R* taken together with the nitrogen atom, to which 

they are attached, form a pyrrolidine, piperidine, substituted 
piperidine, piperazine, 4-sx2bstituted piperazine, morpholine 
or thiomorpholine ring; 

r5 is hydrogoa or Ci-'C4 alkyl; 

15 r6 is C1-C4 alkyl, phenyl, substituted phenyl, or di(Ci- 

C4 alkyl )aminyo; 

r''' and r8 are independently selected from the group 
ccmsisting of Ci-Ce alkyl # C3-C6 alkervl/ C3-C8 cycloallc/1, 
phenyl, substituted phenyl, phenyl (C1-C4 alkylene), pheryKCi- 
20 C4 alkylene) substituted in the phenyl ring, {(C1-C4 alkyl or 
C1-C4 alkoxycarbonyl substituted) C1-C4 alkyl }phexxyl, C1-C4 
alkyl a-substituted with C1-C4 alkoxycarbrayl? or 

R*^ and rS taken together with the nitrogen atom form a 
pyrrolidine, piperidine, piperazine, 4-8ubstituted piperazine, 
25 moxx>boline or thiomoridioline ring; 

R^ is Ci-Cs alkyl, C3-C6 alkenyl, phenyl* substituted 
phenyl, C3-C8 cycloalkyl, C1-C4 alkyl w-substituted with C1-C4 
alkoxy; 
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rIO is ci-Cio alkyl optionally substituted with up to 
three suhstituezits selected from the group consisting . of 
hydrosQT, C1-C4 alko^, halo, arylo^Vr CX-C4 alkoxycarbonyl and 
heteroarylcscy, C2-C10 alkeryl, C2-C10 alJynyl, C3-C8 

5 qycloalkyl, pheryl, substituted phenyl, naphthyl, pbex3yl(Ci-C4 
aiSqrlene) , pheiQri (C1-C4 alkylesae) substituted on the phenyl 
ring/ 2-^phenylGt]:Qrlw^l*Yly diphenylxnetbyli benzofused C4**C8 
cycloaikylt Ci-«C4 alkylene w^substituted with C3**C6 
cycloaU^li or a heterocycle; 

10 E is -CH- or N provided that B anay not be KT when X is O 

or S; or 

phaxmaceutically acc^table acid addition salts and 
solvates thereof. 
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